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Abstract 
 
This research examines the relationship between the ways in which urban families 
engaged local landscapes and the development of shared identities at the prehispanic Maya city 
of Actuncan, Belize. Such shared identities would have created deep historical ties to specific 
urbanized spaces, which enabled and constrained political expansion during the Terminal Classic 
period (ca. A.D. 800–900), a time when the city experienced rapid population growth as 
surrounding centers declined. This research contributes to the understanding of urban processes 
of growth and decay in this region, and how they are linked to the behaviors of social factions in 
settlements. 
For communities, group identity can provide a sense of connection to place that integrates 
people at various social levels, provide an individual with social memories and meanings that 
can be applied to understanding and interpreting material life, and foster a common sense of self 
and awareness. Daily activities and their engagement with the material world entangle social 
meanings, values, and relationships. Further, spaces in which people reside and perform these 
tasks often affect the meanings and values associated with the activities themselves. The 
combination of shared practices and the spaces in which they occur is ultimately what helps to 
create and maintain group identity. 
To investigate household relationships, this research considers the nature and location of 
activity patterns in and around three commoner houses to infer shared practices and the shared 
 ix 
 
identities that those activities both enabled and constrained. Importantly, this research 
investigates not only the architectural areas that each house comprises, but also the open areas 
surrounding them. The goal of this research is to determine similarities and differences in the use 
of space throughout the sample area. Were open spaces used in similar ways to residential 
groups? Did Terminal Classic residents of the Northern Settlement conduct similar activities in 
all of the residential groups? Alternatively, were these groups locations for different types of 
practices? 
To explore activity patterns, multiple methods were employed, including subsurface 
testing, soil chemical residue analysis, and macro– and microartifact analysis, to produce 
overlapping datasets of the sample area. Systematic testing using postholes was used to 
understand open spaces between architecture in addition to the architectural space itself. Through 
posthole sampling, macroartifacts, microartifacts, and soil samples were obtained for further 
examination. The aim of artifact analysis was to examine artifact diversity and density within the 
residential groups as well as between them to aid in the identification of activity loci. 
Additionally, soil chemical residue analysis was employed to investigate activities. Similarities 
and differences between artifact and chemical patterning can provide insight into shared 
practices. By creating multiple lines of evidence from independent datasets, inferences about 
activities can be more strongly supported. The artifact and chemical data were examined 
spatially using geostatistics as well as with quantitative assessment. The results suggest that 
Terminal Classic residents of Actuncan were extensively utilizing not only the formal patio 
spaces of residential groups but also the interstitial spaces in between. Additionally, it is argued 
that one group appears to have been a locus for affiliative ritual practices in connection with 
ancestor veneration. 
 1 
 
 
 
 
Chapter 1. 
Introduction 
 
This research examines the relationship between the ways in which urban families 
engaged local landscapes and the development of shared community identities at the prehispanic 
Maya city of Actuncan, Belize. Such shared identities would have created deep historical ties to 
specific urbanized spaces, which enabled and constrained political expansion during the 
Terminal Classic period (ca. A.D. 800–900), a time when the city experienced rapid population 
growth as surrounding centers, such as Xunantunich, declined. This research contributes to the 
understanding of urban processes of growth and decay in this region, and how they are linked to 
the behaviors of social factions in neighborhood communities.  
 
Cities and Urbanism 
 Anthropologists have become increasingly interested in the concept of urbanism and the 
exploration of the social construction and organization of cities (e.g., Birch 2013; Creekmore and 
Fisher 2014; Hansen 2000, 2002; Smith 2003). Research on urbanism often centers on questions 
concerning how cities form and how residents integrate and/or differentiate themselves from one 
another (Cowgill 2004). The formal characteristics of urban settlements appear different all over 
the world, and researchers have documented tremendous social and spatial variability in the 
organization of modern and past cities (Isendahl and Smith 2013; Marcus and Sabloff 2008; 
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Sinclair et al. 2010). Variability stems from a multitude of local factors, including (but not 
limited to) landscape, resources, and social interactions. Cities do not normally emerge as 
unintended consequences from a series of actions but, rather, are often “actively and intentionally 
created” (Cowgill 2004:258). The degree of urban planning at different settlements is variable 
and can include features such as common orientation of buildings or orthogonal layouts of streets 
(Smith 2007). Human reasoning behind planning gives the built environment meaning at many 
levels and has a dialectical relationship with activities conducted in and around places (Rapoport 
1988, 1990). In cities, people interact and share aspects of their lives on an everyday basis. By 
exploring the interplay of human urban behaviors, researchers can attempt to understand in detail 
who occupies cities in addition to how and why people organize their environment in different 
ways (Smith 2007). 
 Archaeologists can contribute to the study of urbanism by exploring socio–spatial bonds 
involved in the organization of ancient cities. Archaeological approaches to defining a “city” 
have broadly clustered into two factions: those focused on large, dense populations and others 
characterizing urban centers based on the existence of activities that affect widespread areas 
(Marcus 1983b; Sanders and Webster 1988). Many urban archaeologists have focused their 
efforts on high–density populations (Isendahl and Smith 2013). However, some researchers have 
argued that these approaches effectively remove many ancient settlements throughout 
Mesoamerica, South America, Africa, and Southeast Asia from consideration (due to their low 
population densities) and argue for a functional approach focused on widespread activities of 
individuals (Sanders and Webster 1988; Willey 1962). Settlement frequency and urban activity, 
such as gardening, at many early low–density cities mirror populations present in many areas of 
the world today (Isendahl and Smith 2013; Simon 2008). Exploration of features of ancient low–
 3 
 
density urban centers can provide a comparison when attempting to understand modern issues, 
including environmental impacts, food supply technologies, and long–term sustainability (e.g., 
Garnsey 1988; Isendahl and Smith 2013; Morley 1996; Smith 2010b; Zeder 2003). 
 Influenced by urban historians (Dickinson 1961; Jacobs 1961), sociologists (Kearns and 
Parkinson 2001; Suttles 1972), and planners (American Planning Association 2006; Bell and 
Tyrwhitt 1972), Smith (2007, 2010a, 2011; Isendahl and Smith 2013) has proposed the division 
of cities into two socio–spatial categories: neighborhoods and districts. Neighborhoods consist of 
“small areas of intensive face–to–face social interaction,” while districts comprise “larger areas 
that serve as administrative units within cities” (Smith 2010a:137). Neighborhoods play 
important, diverse, and functional roles within cities due to the social ties created among 
members of the community (Smith 2010a). Although residential dynamics within urban 
neighborhoods are variable, their social significance appears similar across most ancient and 
modern cities (York et al. 2011). Smith (2011) argues, based on historical and ethnographic 
comparison, that spatial clusters of patio groups commonly found in Mesoamerica can be 
considered urban neighborhoods. Spatial definition of neighborhood clusters has been 
characterized at a variety of high–density Mesoamerican cities including Teotihuacan (Cowgill 
2007; Rattray 1993; Spence et al. 2005) and Cuexcomate (Smith 1993). However, Arnauld 
(2012) maintains that in low–density settlements common throughout the Maya lowlands, 
clusters often appear indistinguishable archaeologically. Rather, she emphasizes defining 
neighborhoods in terms of social distinctiveness. My assumption moving forward in this 
dissertation is that my research examines a part of an ancient neighborhood. However, due to my 
small sample size, I cannot explore the extent of this proposed neighborhood; is the Northern 
Settlement comprised of several neighborhood clusters or, alternatively, is it one neighborhood 
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distinct from other settlement clusters at Actuncan? Rather, I place an emphasis on social 
interactions between residents living at the architectural groups in the sample area and the degree 
of shared affinity expressed through practices of affiliation. I expect that social bonds would 
have formed between community members during their everyday interactions. Broadly speaking, 
my research builds on and strengthens anthropological understandings of urban socio–spatial 
organization and, ultimately, how community ties and group identity contribute to the creation 
and maintenance of city organization. 
 
Social Ties and Shared Identity 
Group identity is an important building block for communities, because it provides a 
sense of connection to place that integrates people at various social levels (Burke 1989; Gillis 
1994; Le Goff 1992). Shared identity provides an individual with social memories and meanings 
that can be applied to understanding and interpreting material life in addition to fostering a 
common sense of self and awareness (Hendon 2010; McAnany 1994). In antiquity, group 
identities were often physically inscribed on the land in the form of architecture, orchards, fields, 
and forests (McAnany 1994, 1998). The shared identity of a group can manifest itself in a variety 
of tangible ways, including through everyday communal practices (Yaeger 2000a, 2000b, 2003a, 
2003b). These daily activities and their engagement with the material world entangle social 
meaning, values, and relationships (Wells and McAnany 2008). My research investigates the 
ways in which shared identities within Maya households might be further reinforced by everyday 
activities. Additionally, spaces in which people reside and perform these tasks often affect the 
meanings and values associated with the activities themselves (Hendon 2010; Lawrence and Low 
1990). The physical environment is not bounded by architecture, but is also inclusive of the 
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“empty” spaces between visible architecture (Wells et al. 2004). Humans transform places — a 
realm of possibilities with which people can interact — into spaces imbued with meaning 
through human experience and engagement (de Certeau 1984). The sociocultural production of 
space affects the way that people operate on an everyday basis and, in turn, is influenced by 
human activities. The combination of shared practices and the spaces in which they occur is 
ultimately what helps to create and maintain community identity.  
The concept of “community” may appear somewhat elusive, particularly in archaeology, 
likely due to debate surrounding specifically how to define the idea. Murdock’s (1949) definition 
of community includes a group of people that live together and have face-to-face interactions. 
Maintenance of Murdock’s notion of community stems primarily from residential proximity. In 
my discussion of community in this dissertation, I strive for a more open model of community 
creation and maintenance that places emphasis on personal interactions. I do not reject 
Murdock’s spatial aspect of community because there must exist a physical venue in which 
interactions occur. Rather, following Watanabe (1992), I consider community as the conjunction 
of “people, place, and premise.” Community is characterized by people, their interactions with 
one another, and the places in which they reside and communicate. In relation to the concept of a 
neighborhood, Sampson (2003:973) has argued that “a local community is best thought of not as 
a single entity, but rather as a hierarchy of progressively more inclusive residential groupings. In 
this sense, neighborhoods are ecological units nested in successively larger communities.” I 
assume that what is present in the sample area at Actuncan is a residential community. If this is a 
residential community, then I ask what common identity developed to hold people together? 
Further, what specific practices did members of the community engage to create and reinforce 
that common identity? To investigate household relationships, my research considers the nature 
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and location of activity patterns in and around three commoner houses to infer shared practices 
and the shared identities that those activities both enabled and constrained. Importantly, this 
research investigates not only the architectural areas that each house comprises, but also the open 
spaces surrounding them. Many researchers in Mesoamerica interested in the ancient use of open 
spaces have focused their investigative efforts towards the exploration of formalized patio and 
plaza spaces (e.g., Cap 2015; Coe 1990; Coronel et al. 2015; Fulton et al. 2013; Inomata 2006; 
Keller and Craiker 2012; Low 2000; Rothenberg 2010, 2014; Tsukamoto and Inomata 2014; 
Wells 2004; Wells et al. 2007). In fact, plaza and patio research has become increasingly popular 
in Mesoamerican archaeology over the last few years (Tsukamoto and Inomata 2014). However, 
less effort has been put towards non–formalized space, such as the areas between residences, 
particularly areas surrounding commoner houses; few studies exist whose primary focus are 
spaces such as these (Robin 2002; Robin and Rothschild 2002). Although these open areas are 
not usually defined by prepared surfaces, walls, or other obvious boundaries, they were still a 
part of the overall physical environment and most likely utilized extensively by ancient peoples 
(de Certeau 1984; Giddens 1984; Gillespie 2000; Hillier and Hanson 1984; Joyce and Hendon 
2000; Lefebvre 1991; Low 2000; Robin 2002; Soja 1989, 1996, 2000). Therefore, these areas 
contain an abundance of potential data for archaeologists exploring everyday life. These spaces 
could have been used for a variety of purposes such as informal (or formal) gatherings between 
households, a walkway to agricultural fields or to neighbors (Robin 1999), lithic manufacturing 
areas (VandenBosch 1997; Yaeger 2010), among many other activities. This project is 
significant, because it specifically considers these understudied spaces outside of households. 
The goal of my research is to determine similarities and differences in the use of space 
throughout the sample area. Were architecturally–free areas used in similar ways to residential 
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groups? Did Terminal Classic residents of the Northern Settlement conduct similar activities in 
all of the residential groups? Alternatively, were these groups used as locations for different types 
of practices? To investigate activity patterns, I employed multiple methods, including subsurface 
testing, soil chemical residue analysis, and macro– and microartifact analysis, to produce 
overlapping datasets of the sample area. I employed systematic testing using postholes to 
understand open spaces between architecture in addition to the architectural space itself. Through 
posthole sampling, I collected macroartifacts, microartifacts, and soil samples for further 
examination. The aim of artifact analysis was to examine artifact diversity and density within the 
residential groups as well as between them to aid in the identification of activity loci. 
Additionally, I applied soil chemical residue analysis to investigate activities. Similarities and 
differences between artifact and chemical patterning can provide insight into shared practices. 
This project is innovative, because it considers many overlapping datasets on a spatial scale 
larger than a single household. By creating multiple lines of evidence from independent datasets, 
inferences about activities can be more strongly supported. The artifact and chemical data were 
examined spatially using geostatistics as well as with quantitative assessment. The results 
suggest that Terminal Classic residents of Actuncan were extensively utilizing not only the 
formal patio spaces of residential groups but also the interstitial spaces in between. Additionally, 
I argue that one group appears to have been a locus for affiliative ritual practices in connection 
with ancestor veneration. 
This research makes at least two significant contributions to scientific archaeology. First, 
it provides insight into social strategies employed by residents to maintain their communities 
following the collapse of the nearby political center of Xunantunich and the reorganization of 
political power in the region. Understanding relationships among commoner households is an 
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important foundation for understanding broader political dynamics, including relationships 
between households and rulers, and how rulers were able to create, legitimize, and maintain 
power and authority (LeCount 2009). Second, the results provide empirical comparative data for 
other researchers working on similar issues, including the use of space in, around, and between 
houses. This research is innovative, because a soil chemical approach to extract and characterize 
activity residues provides a deeper level of understanding of the residential environment that is 
otherwise not permitted by examining architecture and artifact assemblages alone.  
In addition to its academic significance, this research has the potential to broaden the way 
in which contemporary heritage is viewed in Belize. Until recently, the tendency of scholars and 
researchers in the Maya region has been to focus on the lives of the ruling elite members of 
society (e.g., Houston 1993; Martin and Grube 2000; Schele and Freidel 1990). This bias has 
caused our current knowledge about the activities of rulers to be far greater than what we know 
about smaller households, where the majority of people lived (Ashmore and Wilk 1988). As a 
result, the cultural heritage expressed today is dominated by an elite view of the past (Robin 
2004). With a focus on commoner households, this research broadens the view of heritage in the 
upper Belize River Valley and contributes to a more balanced perspective of the past. 
 
Organization of Dissertation 
 This dissertation is organized into nine chapters. Chapter 2 provides a theoretical 
background surrounding archaeological interpretation of shared practices and identities as well 
as social space. This research is influenced by the work of Bourdieu (1977) and Giddens (1984), 
both of whom emphasize the actions of individuals and how they relate to social and political 
structures. Additionally, it explores Yaeger’s (2000a, 2000b, 2003a, 2003b) notion of “practices 
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of affiliation,” or beliefs and behaviors that contribute to the creation and expression of 
community identity. Chapter 3 provides a brief culture history of the Maya lowlands in order to 
place Actuncan into a larger perspective of social and political dynamics. This chapter examines 
the Maya lowlands from the Preclassic to the Postclassic to provide a more complete 
understanding of the sample area. Chapter 4 narrows the scope to provide a background on the 
natural environment of the upper Belize River Valley, a brief history of archaeological research 
at Actuncan, cultural historic background of Actuncan and its immediate vicinity, and, finally, 
this chapter describes the Northern Settlement itself, the specific location of this research. This 
chapter focuses on activity that occurred during the Terminal Classic period. Chapter 5 discusses 
the various methods used in this research, including a history of their use, benefits, and 
limitations of each method. Chapter 6 details how I implemented these methods into my research 
design in order to investigate the Northern Settlement. Chapter 7 displays the results of each 
analysis individually and Chapter 8 discusses the results in a more comprehensive manner while 
considering many datasets together. Chapter 9 ends this dissertation with concluding comments 
and suggestions for future research. Ultimately, I hope that this research prompts more 
archaeological investigations of open, architecturally free zones.  
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Chapter 2. 
Shared Practices, Shared Identities, and the Concept of a Neighborhood 
 
Group identity is an important building block for communities, because it provides a 
sense of connection to place that integrates people at various social levels (Burke 1989; Gillis 
1994; Le Goff 1992). It provides an individual with social memories and meanings that can be 
applied to understanding and interpreting material life (Hendon 2010). It can also foster a shared 
sense of self and awareness within communities, which support the creation of social groups that 
can be critically important to managing cultural and natural resources (McAnany 1994). 
Relationships between and among social classes or factions have implications for how other 
aspects of society operate. For example, household ties can structure relationships between 
households themselves as well as with ruling sectors or families (Lohse and Valdez 2004; Lucero 
2010; McAnany 2010). My research addresses how commoner households in the eastern Maya 
region created and maintained their group identities, which were often physically inscribed on 
the land in the form of architecture, orchards, fields, and forests (McAnany 1994, 1998). The 
shared identity of a group can manifest itself in a variety of tangible ways, such as through 
shared “practices of affiliation” (Yaeger 2000a, 2000b, 2003a, 2003b). 
 
Practice Theory and Agency 
Increasingly, archaeologists are concerned with how daily practices and material  
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engagement entangle social meaning, values, and relationships (Wells and McAnany 2008). 
From a practice theory framework, individuals are perceived as having agency – the freedom to 
think and act within a given system. Approaches of this kind focus on the interactions between 
the system and the practices of the social actors within that system. Practice, in the general sense, 
can be defined as anything a person does (Ortner 1984). The relationship is interactive; an 
agent’s practices are influenced and constrained by structure while at the same time structure is 
affected by those practices. Further, the actions of the agents hold both intentional and 
unintentional meaning. More specifically, practice oriented models approach the negotiation of 
power by emphasizing meaning and value that is assigned to social practices, including 
manufacture, circulation, and consumption (Wells 2006:265). This framework emphasizes how 
social meaning and values are produced and reproduced through social practices.  
Much of this work has been influenced by Bourdieu (1977) and Giddens (1984), both of 
whom emphasize the actions of individuals and how they simultaneously manifest and constitute 
social and political structures. Bourdieu uses the term habitus to refer to behavior that is adopted 
through everyday repetition of social norms – he did not view this behavior as a product of 
agency since it was routine. Bourdieu gives agency to individuals, or the ability to comprehend 
the limits of habitus and their will to surpass its structure. Therefore, a change in habitus, which 
is not fixed, is the result of human agency. In other words, individuals are variably aware of the 
rules within their society, and the level of knowledge of these rules informs their everyday 
actions. Influenced by Bourdieu’s work, Giddens (1984) suggests that agency reproduces 
structure imperfectly through time. Further, unintended consequences of a person’s actions 
modify future intended actions. Though an individual is knowledgeable of most of their actions, 
many actions are rote, and thus may result in unintended consequences. 
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The work of Bourdieu and Giddens, as it pertains to the material consequences of the 
relationship between agency and structure, informs the work of Yaeger (2000a, 2000b, 2003a, 
2003b), who has developed an approach referred to as “practices of affiliation” in addressing 
ancient Maya settlements. These “practices of affiliation” are defined as beliefs and behaviors 
that contribute to the creation and expression of “community identity” or the way of perceiving 
as well as experiencing an individual’s social world. Yaeger has argued that shared community 
identity at the settlement of San Lorenzo near Xunantunich in Belize was reinforced by practices 
of affiliation, including feasts, sponsored by local leaders. Certain activities supported a sense of 
“local community identity while simultaneously highlighting differences between the members 
of that community” and those outside it (Yaeger 2000a:131). In addition, spatial proximity of 
houses contributed to a high level of interaction between community members; “through daily 
interaction, people build social relationships and tacitly acknowledge similar beliefs about the 
world and how to act within it” (Yaeger 2000a:130).  
Practice oriented research has become increasingly favored throughout Mesoamerican 
archaeology. For example, Stockett (2005) has applied Yaeger’s “practices of affiliation” 
approach to her research at Las Canoas in northwestern Honduras to investigate “the ways that 
identity unites and divides individuals and groups” (Stockett 2005:4). Stockett’s contribution to 
the advancement of this approach lies in her development of an explicit model for locating 
affiliative practices in archaeological contexts within three interrelated and overlapping scales: 
household, community, and region. In Belize, LeCount (2010) used a practice oriented 
framework in her investigation of the shared activities involving the use of Mount Maloney 
pottery vessels in households at Xunantunich and its surrounding countryside. She argued Mount 
Maloney pottery represented distinct relationships and “that everyday practices in which these 
 13 
 
very common pottery types were used embodied an identity based on kin, ancestors, and place 
on the landscape, which in turn came to be symbolized by the pottery itself” (LeCount and 
Yaeger 2010b:345). Elsewhere, McAnany (1994, 1998) and Walker and Lucero (2000) 
investigated regular ritual activities of commoner households. They argued that royal rituals may 
have developed from the domestic ritual practices of the populous. 
While research on households and communities has been influential in expanding our 
understanding of ancient Maya social relations in small scale settlements (e.g., Allison 1999; 
Canuto and Yaeger 2000), the nature and role of identity affiliations in larger settlements, such 
as cities, remain poorly understood (Yaeger and Canuto 2000). As such, for Actuncan, I follow 
Smith (2010a), who calls attention to the neighborhood as a possible scale of analysis. For Smith, 
a neighborhood is “a residential zone that has considerable face–to–face interaction and is 
distinctive on the basis of physical and/or social characteristics” (Smith 2010a:3). Neighborhood 
in this respect is a subset of people within a larger urban setting and therefore analogous to a 
settlement cluster within a rural community Yaeger discusses. In this dissertation, I take 
Yaeger’s practices of affiliation approach and apply it to households within an urban 
neighborhood. My research investigates the ways in which shared identities within these 
households might be further reinforced by everyday activities. These activities could include the 
shared use of specific functional or decorative pottery types (LeCount 2010), architectural styles 
(Yaeger 2000a, 2003a), domestic ritual practices (Walker and Lucero 2000), or even sharing a 
path to a socially important location (Robin 2012). 
 
Space and Place 
Related to practices, the physical environments in which people reside and perform  
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everyday tasks often affect the meanings and values associated with the activities themselves 
(Hendon 2010; Lawrence and Low 1990). Humans create the spatial boundaries in which these 
activities occur in a variety of ways. Multiple factors, such as architecture or natural landscapes, 
can define space within it or bound space around it (Low 2000). Recently, researchers have 
begun to regard spaces, not as passive backdrops for human actions, but as active “places” 
involved in the creation of social meaning through human activities (e.g., Hendon 2010; 
Lawrence and Low 1990; Robin 2002). The relationship between society, culture, and space is 
interactive; people create space and are, in turn, influenced by it (Lawrence and Low 1990).  
Although similar ideas persisted before, de Certeau (1984) termed the concepts of 
“space” and “place” in relation to everyday life. He argued that places represent a realm of 
possibilities with which people can interact; places — as with social structure — can both 
constrain and enable the actions of the individual. Space, on the other hand, is “the multifaceted 
experiences of being and doing in a place which may or may not conform to previously 
constructed and/or conceived meanings and which continue to constitute and reconstitute the 
meanings of places” (Robin 2002:249). In other words, space gives place meaning through 
human experience and engagement. For example, a house is simply an architectural creation (a 
place) but it is transformed into a space by those who inhabit it and their activities. However, it is 
important to bear in mind that space and place are interrelated and cannot be separated from one 
another outside of our own abstract thought processes. Further, de Certeau argued that spatial 
organization and the sociocultural production of space affects the way that people operate on an 
everyday basis. His ideas are partially influenced by practice theory; however, they go beyond it 
to not only include the study of activities but also focus on social structures, thus bringing these 
two realms together which have traditionally been polarized (Robin 2002:249–250). 
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Before de Certeau’s “space” and “place” terminology, other scholars also explored 
human relationships with social space. Mauss (1979[1906]) investigated the ties between space 
and the modern Nunamiut. He showed that the environment had multiple levels of integration 
and adaptation, including ecological, social, and symbolic. Soon after, Durkheim (1995[1915]) 
drew attention to the important connection between the space and social practices, specifically 
regarding religion. He argued that a people’s surroundings strongly influence religious practices. 
He demonstrated this in populations in different parts of the world including the Pueblo and 
Australian aborigines. Later, Lefebvre (1991[1974]) focused on the creation and meaning of 
social space. He argued that, since space is a social construct based on social meanings and 
values, the social creation of space in a community influences (but does not determine) the 
spatial perceptions and practices of its residents. Foucault (1995[1977]) examined the 
spatialization of social control with his research on prisons. He explored the relationship between 
power and space through the analysis of spatial arrangements and architecture within modern 
and historical prisons in France. Also at this time, Bourdieu (1977) examined the spatialization 
of everyday behaviors and how social spatial order creates experiences and practices of these 
behaviors. Both Foucault’s and Bourdieu’s work was significant because they connected social 
theory with both space and time. 
Other scholars have also conceptualized a theoretical perspective aimed at understanding 
spatial relationships and the intersection of materiality and practice. Foucault (1986) has called 
this intersection “heterotopia” or “heterotopology” while Soja (1989, 1996, 2000) has referred to 
this as a “thirdspace” perspective. Hillier and Hanson (1984) argued that “built forms not only 
express but direct and shape social processes concerned with sociability and controlling behavior 
in host–guest or insider–outsider relations” (Lawrence and Low 1990:472). Drawing partially 
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from Hall’s (1966) research on spatial organization and social behavior, Giddens (1984) argued 
that space is not passive and that social interactions are materialized in architecture. Rabinow 
(1989) examined spatial relations by linking political power to aesthetics, architecture and city 
planning of French colonists. Holstein (1989) continued this frame of thought by examining 
political domination in the form of state–sponsored spatial and architectural design of the city of 
Brasilia, Brazil. Both Rabinow and Holstein illustrate how architecture and spatial design 
contribute to the creation and maintenance of power by controlling the movement of people in 
space (Low 1996:862). 
Flannery’s (1976) The Early Mesoamerican Village was a cornerstone in Mesoamerican 
archaeology for strongly emphasizing and promoting the consideration of spatial relations in 
archaeological investigations. He demonstrated that “social and spatial organization embodied… 
the archaeological record” and they were important concepts to acknowledge in conjunction with 
one another (Ashmore 2000:1174). Additionally, Flannery encouraged archaeological 
investigations at the household level. Redman and colleagues (1978) attempted to bridge the 
connection between spatial analysis and social inference in archaeology and later, Renfrew 
(1986) also focused on their relationship. Additionally, Binford (1982) promoted the 
incorporation of space in archaeological research by arguing that in order to understand cultural 
systems, we must understand places that were used. This meant understanding places through the 
repeated human activities that occurred there. 
A variety of Mesoamerican archaeologists have approached their research from a space 
and place perspective. To understand household practices in antiquity, Ashmore and Wilk (1988) 
examined spatial arrangements of activities and inferred functions of space, as did Santley and 
Kneebone (1993). Yaeger and Canuto (2000) underscore the importance of the intersection 
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between space, social interactions, and identity. They argued that “the sense of shared identity… 
both fosters and is fostered by [social] interactions… that occur in a given space” (Yaeger and 
Canuto 2000:6). This perspective emphasizes not only the shared activities that residents are 
involved in, but also the social space that affects, and is affected by, these activities. Robin 
(1999, 2002) applied de Certeau’s concepts of space and place to her investigation of the 
everyday lives of Late Classic Maya farmers at Chan Nòohol, in an attempt to understand their 
social construction of space and human experiences. She argued that the Western divisions of 
such things as inside/outside, domestic/agricultural, and public/private areas did not apply to the 
people at Chan Nòohol (Robin 2002:261). These types of taxonomic divisions have traditionally 
been forced into the process of interpreting households in the Maya region. Additionally, Robin 
argues that due to the lack of these types of divisions, the spaces around houses are equally as 
important to examine as the structures themselves (Robin 2002:261). Everyday activities, such as 
food preparation, stone tool production, and agriculture, occurred in spaces outside the physical 
house in specific areas that Robin was able to identify using a variety of methods. Additionally, 
Robin uncovered the material and chemical traces of exterior paths from routine foot traffic 
especially in the fronts of houses (Robin 2002:258). Both domestic and agricultural activities 
were primarily conducted in outside spaces and occurred in areas that were close enough to each 
other to allow for communication between individuals in either realm rather than encourage 
division (Robin 2002:258). “The spatial and social commingling of agricultural and domestic 
work created through people’s practices promoted situated experiences where work around the 
house would have been ‘domestic’ and agricultural, male and female, old and young” (Robin 
2002:258). Some spatialized activities at Chan Nòohol, such as repeated rituals focused on the 
water hole, acted to reinforce existing social meaning and values while other practices, such as 
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new types of house construction by wealthier residents, provided a means of redefining these 
meanings and values. The people living at Chan Nòohol transformed the domestic and 
community environment from a place to a socially constructed space through everyday activities 
and practices.  
The combination of shared practices and the spaces in which they occur is ultimately 
what helps to create and maintain group identity. Spaces are “the multifaceted experiences of 
being and doing in a place which may or may not conform to previously constructed and/or 
conceived meanings and which continue to constitute and reconstitute the meanings of places” 
(Robin 2002:249). While spaces can influence human practices, these very practices can also 
structure the social meaning and value of a space. Meaningful space is not necessarily bounded 
by architecture; it can also include areas surrounding buildings, the so–called “empty” spaces in 
regional settlement systems (Wells et al. 2004). Thus, since it is crucial to examine as much of a 
continuous area as possible, my research examines individual households as well as the 
interstitial spaces between and surrounding architectural groups. 
 
Hypotheses and Expectations  
Smith (2010a:145–147) defines three primary ways in which neighborhoods can be 
identified using material remains. These include: 1) “areas bounded by physical barriers” (these 
can be composed of natural or anthropogenic features); 2) “areas of social distinctiveness” 
(defined by patterns in material culture); and 3) “spatial clusters of buildings” (with the 
assumption that social interaction and distance are inversely correlated). My research applies 
Smith’s concepts to three architectural groups at Actuncan with a primary focus on patterns in 
material culture that characterize shared affinity among residents. A high degree of similarities in 
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patterning of material culture between household groups could suggest a greater dimension of 
shared practices. If there exists an elevated expression of shared practices, then it is possible that 
household groups experienced a high degree of shared neighborhood identity. Due to my small 
sample size, I cannot explore the extent of this proposed neighborhood. Rather, I place an 
emphasis on social interactions between residents living at the three groups in the sample area 
and the degree of shared affinity expressed through practices of affiliation. The focus of this 
research is to understand the extent of these shared practices and household connections, rather 
than document their present or absence. Based in part on Stockett’s (2005) recent research in 
northwest Honduras, I focus on three major categories of affiliative practices at the household 
level: food production, craft production, and ritual activities. 
 
Food production 
For the purposes of this study, food production includes storage, preparation, and 
consumption activities. The ways in which these activities are undertaken are widely varied 
throughout space and time as well as their associated cultural symbols and meanings (Hendon 
2000; Joyce 2000). Although the act of storing food is not necessarily practiced every day, 
activities associated with use and maintenance of these areas would be daily activities that may 
have held further symbolic meaning, such as access to social memory or knowledge (Hendon 
2000). While food preparation and consumption are both regular, daily activities, their specific 
structure (e.g., what, when, how often, etc.) may vary depending on an individual’s relation to 
those around them such as age, gender, or social status (Joyce 2000). Additionally, consumption 
can occur in various settings. Many individuals may participate in community feasting that 
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promotes larger group bonds, whereas smaller household meals may be undertaken, which 
advances ties between family members or households (Stockett 2005). 
Evidence for food storage, preparation, and consumption areas can be identified in the 
archaeological record in a variety of ways. First, ceramic material can be taken into 
consideration, particularly jars and bowls. In general, jars, demonstrating greater height to width 
ratios and smaller openings than bowls, are better designed for storage, transportation, and 
preparation (Stockett 2005:189). Bowls, with a greater width to height ratio as well as a wider 
opening are better designed for serving and consuming (Stockett 2005:189). Joyce (1991) and 
Schortman (1993) have both developed more formal form/function typologies to distinguish 
between specific activities when enough material is available for designation. Second, ground 
stone, including manos, metates, and pestles, have been documented to have been primarily used 
to grind food, especially maize, throughout Mesoamerica and therefore are potential indicators of 
food preparation (Stockett 2005:195). Finally, floral and faunal remains most often found in 
refuse contexts are generally located near food preparation and consumption areas and 
additionally provide insight into types of food that was eaten (Stockett 2005:196). 
In addition to material culture, the presence of certain chemical residues can indicate 
food–related activities. In order to cook food, a fire must be present; areas near ovens, fireplaces, 
and hearths tend to have high pH values and low phosphorus concentrations while also 
maintaining high levels of calcium and carbonates (Wells et al. 2007:213–214). The presence of 
wood ash is associated with high levels of potassium, sodium, and magnesium (Holliday 
2004:302; Wells 2004:71; Wells et al. 2007:217). The deposition of extremely high levels of 
phosphorus can be associated with food and beverage consumption and preparation, with low pH 
indicating food consumption (Wells and Terry 2007b:385; Wells et al. 2007:213–214). More 
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specifically, calcium and strontium have been shown to be associated with the preparation of 
corn, whereas, iron has been shown to be associated with areas used for processing agave leaves 
(Wells et al. 2007:214). Further, the elements barium, manganese, and phosphorus have been 
shown to indicate organic refuse disposal, likely associated with the disposal of items used in 
food preparation or the leftovers from food consumption (Parnell et al. 2002). 
 
Craft Production 
Deal (1998) has demonstrated that pottery production is not isolated from other aspects of 
domestic life, but rather is embedded into everyday household activities. The same argument can 
be extended to lithic tool manufacture. Thus the act of production is interwoven into daily 
identity (Bartlett and McAnany 2000). Production activities involve various household members 
in an assortment of associated undertakings throughout the production process (such as obtaining 
raw material, shaping, firing, etc.) (Deal 1998; Kramer 1985). Within a household, production 
can serve to unite household members together in shared tasks (Deal 1998). Throughout the 
neighborhood, it can serve to link households in work that is beneficial to one another (Stockett 
2005). More broadly, craft production can serve to connect communities with regional trade and 
interaction, particularly if there is an identifiable distinction in local crafts in comparison to those 
from other areas (Deal 1998). 
Specific artifact classes can aid in determining areas used for craft production. With 
regard to pottery production, the presence of material such as pot stands, wasters, polishing 
stones, grinding stones with pigment, and the finished pottery itself are good indicators of 
production locales (Costin 1991; Stark 1985; Stockett 2005). Additionally, the presence of kilns 
points to pottery production; however, open pit firing was widespread throughout Mesoamerica 
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and can be challenging to identify (Stark 1985). For lithic production, Yaeger (2010) and 
VandenBosch (1997) have argued that those residing in the areas surrounding Xunantunich 
generally did not produce their own formal stone tools but rather obtained them from households 
specializing in stone tool production. Patterning in lithic debris throughout, and possibly 
surrounding, each household can indicate the extent to which a household was involved in lithic 
production. If these households shared this particular activity, then the act of tool production may 
have acted as a form of social solidarity between these groups. 
Finally, recent research has demonstrated a wide range of chemical indicators of 
production activities in soils and sediments. Heavy metals, including copper (Cu), iron (Fe), 
mercury (Hg), manganese (Mn), lead (Pb), and zinc (Zn), have been shown to be associated with 
craft production, particularly crafts involving pigments, such as the painting of pottery and 
pigment grinding/processing (Goffer 2007; Parnell and Terry 2002; Wells et al. 2000). These 
elements tend to be highly correlated since many painted items were painted in a polychromatic 
fashion (Parnell and Terry 2002). Common colors used in the Maya world include black (e.g., 
pyrolusite which is composed of manganese dioxide, MnO2), reds (hematite, iron oxide, Fe2O3), 
greens (malachite, copper carbonate, Cu2CO3(OH)2), and blues (azurite, copper carbonate, 
Cu3(CO3)2(OH)2) (Wells et al. 2000). Additional chemical evidence of pottery production can 
come from the presence of wood ash, which is associated with high levels of K, Na, and Mg 
(Holliday 2004; Wells 2004; Wells and Moreno Cortés 2010; Wells et al. 2007). Wood ash can 
be the result of fires used for cooking or for ceramic production, which is why it is important to 
examine multiple lines of evidence. Chemical evidence of lithic production can be evident 
archaeologically by the presence of elevated levels Fe, Ti, Al, and K. These elements are “related 
to the deposition of phenocrysts and microphenocrysts (i.e., quartz, potassium feldspar, iron 
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oxide, titanium dioxide and ferromagnesian minerals) that compose volcanic glass and some 
types of cryptocrystalline materials” (Wells 2004:77). 
 
Ritual Activities  
Ritual activities can include everyday small scale domestic rituals, such as household 
shrine ceremonies, or infrequent practices, such as sacred rites, burial ceremonies, and ancestor 
veneration (Chase and Chase 1998; Fash 2001). Shared religious practices, including shared 
deities, ancestors, location and/or items, can generate a sense of affiliation both within and 
between households (McAnany 1994). Material evidence of household rituals includes the 
presence of incensarios, candeleros, figurines, ocarinas, and human interments (Stockett 2005). 
Practices involving incense burning (with the use of incensarios and candeleros) were primarily 
conducted in association with termination rituals and ancestor veneration, and some have argued 
that these practices are directly related to creating and maintaining power (Lucero 2003; Potter 
2000; Potter and Perry 2001; Rice 1999; Walker and Lucero 2000). Both anthropomorphic and 
zoomorphic figurines have been argued to be used in ritual contexts to represent deities or 
ancestors (Cohodas 2002; Cyphers 1988; Flannery 1976; Halperin 2014; Hendon 1999; Marcus 
1998, 2000). Ocarinas, though in some ways similar in appearance to figurines and thus may 
have also represented deities or ancestors, were used as musical instruments often in ceremonial 
settings (Stockett 2005). Human interments in Mesoamerica are most often directly associated 
with houses (whether located within or near them), thus suggesting a strong connection between 
living and dead (Gillespie 2001; Manzanilla 2002; McAnany 1994). Proximity between houses 
and burials may indicate the relative role of ancestors in everyday life and may represent 
connections to founders of a household or lineage. Chemical evidence of ritual activities comes 
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primarily from the differential use of hematite and cinnabar, common pigments used throughout 
the Maya region in ceremonial settings, including burials and caches (Vázquez and Velázquez 
1996). These pigments are high in Fe and Hg (hematite is composed of iron oxide, Fe2O3 
whereas cinnabar is made up of mercuric sulfide, HgS) and their use can be visible 
archaeologically through chemical analyses (Wells et al. 2000; Wells and Terry 2007b:387).  
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Chapter 3. 
In Perspective: A Brief Culture History of the Maya Lowlands 
 
 Geographically, the Maya lowlands comprise modern day Belize, as well as parts of 
Mexico, Guatemala, and Honduras (Figure 3.1). Although this research focuses on Actuncan, 
Belize, (Figure 3.2), rulers and residents of the city did not live in isolation. Instead, they 
interacted (directly or indirectly) with populations throughout the Maya region. Political affairs 
of other polities often directly affected inhabitants of Actuncan and those in surrounding areas. 
The goal of this chapter is to provide a summary of important events throughout the Maya 
lowlands to create context for understanding the site of Actuncan. The following chapter focuses 
particularly on sociopolitical dynamics of Actuncan and the Mopan Valley. In the following 
pages, I divide my discussion into individual periods, focusing on key aspects and developments 
of each. In this dissertation, I follow the chronological framework for the upper Belize Valley 
developed through ceramic studies by Thompson (1942) and Gifford (1976), and refined by 
LeCount (1996; LeCount et al. 2002). 
 
Preclassic (ca. 1300 B.C.–A.D. 250) 
Though the Preclassic spans a large time frame, research investigating this period in the 
Maya lowlands is less frequent compared to studies surrounding later periods. This is likely due 
to the difficulty of excavating to deep Preclassic occupations. Earlier Archaic and Paleo–Indian  
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Figure 3.1. Map of the Maya area showing major archaeological sites  
(modified after Sharer 1994). 
 27 
 
 
Figure 3.2. Map of the upper Belize Valley showing major archaeological sites 
(after LeCount 2001:Figure 1). 
 
occupation has been suggested in this region, (e.g., Hester et al. 1981; Kelly 1993; Lohse 2005), 
but will not be discussed here since research is sparse and these periods precede settled village 
life. In general, population density in the Preclassic was much lower than in later periods and, 
though maize agriculture spread from the Valley of Oaxaca to the lowlands by this time, people 
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relied less on corn than in later periods and had a more diverse diet that included other plants 
(both cultivated and wild) as well as wild and domesticated animals (Marcus 2003:78–79; Pohl 
et al. 1996).  
 
Early Preclassic (ca. 1300–1000 B.C.) 
 During the Early Preclassic, the first clear evidence of agricultural villages in the Belize 
Valley is apparent. Though earlier villages, such as Nohmul (Pyburne 1990), have been 
identified, the best documented settlement is Cuello (Hammond 1980, 1981; Hammond et al. 
1979). During this time, plant remains suggest that the residents of Cuello, and likely residents of 
other lowland settlements, practiced swidden agriculture to grow at least three different varieties 
of maize as well as other domesticates (Hammond and Miksicek 1981; Miksicek et al. 1981). 
Early Preclassic architecture at Cuello included pole–and–thatch huts built on top of low 
foundations made of rubble or soil fill (Hammond et al. 1979). Cuello residents were involved in 
long–distance trade by about 1500 B.C. with access to goods that originated from at least 400 km 
away (Hammond et al. 1979). Other contemporaneous settlements include Cahal Pech (Healy et 
al. 2004a), Pacbitun (Healy 1988, 1990, 1992; Healy et al. 1995, 2004b), and Blackman Eddy 
(Brown and Garber 2005; Garber et al. 2004a, 2004b). These Early Preclassic settlements were 
all located in riverine settings suggesting that this type of location was attractive for early 
farmers, likely due to agricultural productivity of the land (Healy 2006:14). 
 
Middle Preclassic (ca. 1000–400 B.C.) 
 Settlement and agriculture in the Belize Valley expanded during the Middle Preclassic, 
with populations moving up the rivers and penetrating the interior of modern day Belize 
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(Hammond and Miksicek 1981; Puleston and Puleston 1971; Rice 1976). By 1000 B.C., there are 
indications of occupation at sites such as Altar de Sacrificios, Ceibal, and Barton Ramie with 
later, though sparse, occupation evident at other nearby centers such as Tikal and Uaxactun 
(Adams 1971; Culbert 1977; Ford 1981, 1986; Fry 1969; Inomata et al. 2013; Inomata et al. 
2014; Puleston 1973; Sabloff 1975; Smith 1955; Willey 1970, 1973; Willey et al. 1965). The 
first evidence for public architecture appears during the Middle Preclassic, dating to about 500 
B.C. at Cuello (Donaghey et al. 1976; Hammond 1977, 1980). Public architecture, especially 
large constructions, is a sign of increased centralized leadership because of a leader’s ability to 
organize the populous to assist with large building projects that they viewed important (Freidel 
and Schele 1988). Architecture also became increasingly complex and diversified during the 
Middle Preclassic, developing from pole–and–thatch domestic structures, to architecture that 
included stone foundations, patio focused groups, and large platforms used for religious activities 
(Healy 2006:17). Additionally, residents plastered the floors of their structures and deposited 
ritual caches (Garber et al. 2004a:37; Healy 2006:18).  
 
Late Preclassic (ca. 400 B.C.–A.D. 250) 
 Populations continued to grow during the Late Preclassic. Compared to the Middle 
Preclassic, social complexity and stratification increased at this time. Maya society gradually 
transitioned from relatively egalitarian to ranked and stratified with leadership becoming more 
centralized from the Middle Preclassic, as evident from an expansion in the construction of 
public architecture (Guderjan 2004; McAnany 1994, 2004). Further, increased social complexity 
is apparent with the appearance of settlement hierarchies, with a variety of small polities being 
subordinate to other, larger ones (Cameiro 1981). These hierarchies were dominated by large 
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centers such as El Mirador (Matheny 1980), Tikal (Coe 1965a, 1965b, 1967; Culbert 1977), 
Lamanai (Pendergast 1981), and Cerros (Freidel 1977; Robertson and Freidel 1986). El Mirador 
and Nakbe were the most imposing monumental centers at this time, but would flourish and 
decline by A.D. 100, leaving room for others, such as Tikal, to take their place in the political 
spectrum of the Classic (Ashmore 2010:50). By the Late Preclassic, temple–pyramid structures 
began to appear and residents constructed extremely large public stone architecture at sites such 
as El Mirador (Matheny 1993) and Lamanai (Pendergast 1981). These large structures acted as a 
stage for public performance and ritual and likely served as a demonstration of the power of 
early elites (Healy 2006:18). During the Late Preclassic, ballcourts were constructed at various 
sites throughout Belize, including Cerros, Pacbitun, Buenavista del Cayo, and Colha (Marcus 
2003:80). Also during the Late Prelassic, complex iconography emerged, likely related to 
ancestor worship. An example of this complex iconography can be seen with the presence of 
monumental stucco masks displayed on the facades of public buildings throughout the Maya 
lowlands. Some argue that these masks may depict natural forces, and were placed to honor earth 
deities due to large–scale modifications of the environment that were occurring during the Late 
Preclassic (Freidel et al. 1993). Towards the end of the Late Preclassic, the use of corbelled vault 
construction is evident along with the introduction of monumental inscriptions and polychrome 
pottery (Coe 1965a). Increased social differentiation during the Late Preclassic is evident by 
differences in burial wealth, including the presence of exotic goods (Fedick 1988:14; Healy 
2006; Marcus 1983a:461) as well as personal elaboration and adornment seen in hand–modeled 
figurines (Healy and Cheetham 1996). 
 In the Belize Valley during the Late Preclassic, as well as the Middle Preclassic, there 
were many small centers, including Actuncan, Arenal, Buenavista del Cayo, Cahal Pech, 
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Minanha, and Pacbitun, occupying a relatively small area. Their close proximity to one another 
and parallel growth suggests competition for resources (Ashmore 2010:49). In the Late 
Preclassic and extending into the Early Classic, Actuncan became politically prominent in the 
valley, though Buenavista del Cayo may have rivaled it due to its monumental architecture in the 
Early Classic period (Ball and Taschek 2004; LeCount and Yaeger 2010a, 2010b; McGovern 
2004).  
 Economically, the Late Preclassic Belize Valley Maya had access to an abundance of 
marine shell and a variety of lithic material including multiple types of obsidian as well as chert, 
slate, granite, and jade. The diversity of materials indicates the growth of extensive trade 
networks that allowed for the development of sophisticated technologies, including lithic and 
shell working (Fedick 1988:14; Healy 2006:19). Further, evidence indicates the presence of part–
time specialization in the manufacture of shell jewelry and possibly other technologies as well 
(Cochran 2005; Lee and Awe 1995). 
 
Classic (ca. A.D. 250–900) 
The Classic is often considered the height of Maya society due to architectural and 
artistic achievements. During this time, political and social systems reached their highest degree 
of development, and rulers throughout the Maya lowlands oversaw the construction of large 
public structures and monuments. Due to the success of so many large settlements, however, 
there was also a great deal of conflict between polities resulting in complex histories.  
 
Early Classic (ca. A.D. 250–600) 
The beginning of the Early Classic is marked by the introduction of carved monuments 
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conveying long–count calendar dates (Fedick 1988:15). Data for Early Classic occupation in the 
Maya lowlands is sparse, leading some researchers to conclude that populations declined and 
aggregated into a few major centers (Awe and Helmke 2005:39; Inomata et al. 2014; LeCount 
2004:27). However, other research has suggested that the Early Classic was a dynamic period in 
the Maya region, particularly in Belize (Awe and Helmke 2005:39). Data from a variety of sites 
in the Belize Valley, such as Barton Ramie (Gifford 1976; Willey et al. 1965), Pacbitun (Healy 
et al. 2004), Buenavista del Cayo (Ball and Taschek 2004), Baking Pot (Aimers et al. 2000; 
Audet and Awe 2004; Conlon and Powis 2004), and Cahal Pech (Cheetham 2004), have 
demonstrated increased populations during the Early Classic as well as significant construction 
activity at site cores and, in some cases, evidence of dynamic growth at site peripheries in the 
Tzakol 3 period. 
 The Early Classic architectural style in the Belize Valley is marked by the cessation of 
circular structures seen in the Preclassic and the introduction of vaulted architecture (Awe and 
Helmke 2005:48). Additionally, in contrast to neighboring sites in the Petén region, there is no 
evidence in the Belize Valley for Teotihuacan–style talud–tablero architecture (Awe and Helmke 
2005:48). Excavations at several settlements in the Belize Valley, including Cahal Pech (Awe 
and Helmke 2005), Pacbitun (Healy et al. 2004), and Altun Ha (Pendergast 2003) have produced 
green Pachuca obsidian (from Central Mexico), suggesting that trade networks in this region 
during the Early Classic had expanded from the Late Preclassic. Awe and Helmke (2005:48) 
suggest this may be due to elites “seeking new sources from which to acquire and appropriate 
exotic status symbols.” Ritual activity during the Early Classic also appears to increase in 
complexity in the Belize Valley. This is marked by a higher differentiation in the quality and 
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quantity of grave goods as well as an increase in dedicatory caches and inscribed monuments 
(Awe and Helmke 2005:49–50). 
 During the Early Classic, Tikal rose as a dominant power in the lowlands. Its influence 
expanded south to Copán and Quiriguá – Tikal may have even been involved in the founding of 
both sites – while maintaining ties with far away centers, such as Teotihuacan (Fedick 1988:15; 
Sharer 2002, 2003:320, 322). Data from stelae suggest that residents at Uxbenka, the earliest 
known site in southern Belize, closely interacted with those at Tikal during the Early Classic 
(Prufer 2005:172–173). Many sites in Belize parallel Tikal’s prosperity and growth during this 
period, including Lamanai, Altun Ha, and Barton Ramie, though other sites that experienced a 
Late Preclassic florescence experienced decline during the Early Classic, including Cerros, 
Colha, and Nohmul (Hammond 1982:358). However, Colha and Nohmul experience a 
subsequent Late Classic recovery, paralleling the Petén center of Ceibal, while Cerros remained 
largely abandoned (Hammond 1982:358). 
 Along with the founding of the Tikal dynasty came the formation of the royal lineage at 
Calakmul (Coe 1990; Folan et al. 1995; Harrison 1999; Matheny 1980, 1986, 1987; Sharer 
1992). As architecture increased and populations grew at both centers, rulers attempted to gain 
control and influence over other populations throughout the Maya lowlands, often competing 
with one another as well as with rulers of other large states in the region (Ashmore 2010:50). 
Political dynamics during this time, and into the Late Classic, were constantly in flux creating 
complex political histories.  
 
Late Classic (ca. A.D. 600–800) 
 Though not politically centralized, the Maya lowlands appeared relatively culturally 
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 uniform during the Late Classic, likely due to large–scale interaction through trade networks 
(Marcus 1976; Willey et al. 1967). Maya society by this time was strongly stratified and ranked 
(Hammond 1986). Population in the lowlands reached its climax during the Late Classic, with 
some researchers arguing for densities of 150–200 people per km2 (Culbert 1988:86–87; Turner 
1990). If this estimate is correct, then it would make the Maya lowlands among the most densely 
populated preindustrial areas (Ashmore 1981; Culbert 1988:86–87; Culbert and Rice 1990; 
Turner 1990). Related to the increase in population, there was also an increase in the number of 
large sites and small communities as well as an increase in the amount of monumental 
construction and agricultural modification (Hammond 1982:359; Houk et al. 2008:95).  
In the southern lowlands, Copán flourished under its 13
th
 dynastic ruler (Webster 1999). 
He oversaw many monumental constructions and large–scale renovations during his reign, 
including the start of the Hieroglyphic Stairway (Stuart 1992). However, Ruler 13 was captured 
and sacrificed, likely a result of political rivalry with the ruler of Quiriguá (Webster 1999). 
Copán and Quiriguá leaders had previously been a part of an alliance, both affiliated with Tikal, 
when the ruler of Quiriguá shifted allegiance to Tikal’s competing power, Calakmul (Schele and 
Mathews 1998). After the death of Ruler 13, Copán’s dynasty continued, though the prestige and 
influence of the city’s rulers seems to have weakened (Webster 1999). 
 The political struggles between the rulers of Tikal and Calakmul continued from the 
Early Classic into the Late Classic. Grube and Martin (2004; Martin and Grube 2008) have 
shown that the enduring rivalry and competition between Calakmul and Tikal greatly influenced 
the political decisions of rulers throughout the lowlands, as evident by the conflicts between 
Copán and Quiriguá. Calakmul rulers created political alliances with settlements surrounding its 
rival polity, Tikal, in an attempt to challenge the power of Tikal’s rulers. In addition to Quiriguá, 
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another such example is Dos Pilas, whose dynasty was founded with support from Calakmul in 
A.D. 648, thus establishing an alliance between the two polities (Marcus 2003:97). In A.D. 657 
Calakmul attacked its rival, Tikal. Tikal retaliated by attacking and taking control of Dos Pilas in 
A.D. 672 but, in A.D. 679, the ruler of Tikal was captured by a joint effort between Dos Pilas 
and Calakmul (Marcus 2003:97). In the early seventh century, Calakmul was allied with both 
Caracol and Naranjo but, in A.D. 626, Naranjo broke the enduring alliance and waged war 
against both Caracol and Calakmul (Ashmore 2010:55; Tokovinine 2007). However, Naranjo 
was ultimately defeated in A.D. 631, when Calakmul and Caracol mounted a cooperative assault 
against the polity and captured its 36
th
 ruler (Ashmore 2010:55; Tokovinine 2007). His successor 
later attacked Caracol in A.D. 680, causing Caracol’s rulers to be weakened for more than a 
century before regaining influence over the lowlands (Martin and Grube 2008:73). Rulers of 
Caracol and Naranjo both sought to exercise influence over settlements in the Belize Valley. 
Caracol was primarily concerned with Cahal Pech, Baking Pot, and Pacbitun, while Naranjo 
strongly influenced the politics of Xunantunich, Buenavista del Cayo, and Las Ruinas de Arenal 
as well as Baking Pot and Cahal Pech (LeCount and Yaeger 2010b:340). As Caracol’s influence 
in the valley declined, Naranjo’s authority increased (LeCount and Yaeger 2010b:340). In A.D. 
682, Naranjo’s new ruler, Lady Six Sky, renewed the alliances between Naranjo and Calakmul 
using her position as the daughter of the ruler of Calakmul’s ally, Dos Pilas (LeCount 1996:79; 
LeCount and Yaeger 2010b:339). Later, around A.D. 750, conflict between Tikal and Naranjo 
led to a war between the polities. Leading up to the war, Naranjo’s ruler was captured by Tikal in 
A.D. 744, followed by Tikal again defeating Naranjo in A.D. 748 (LeCount and Yaeger 
2010b:362; Martin and Grube 2008). Due to its defeat, Naranjo lost much of its power and 
influence, though it retained many relationships with other centers, such as Xunantunich. By 
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A.D. 780, Caracol and Tikal’s power over the Maya lowlands had declined significantly thus 
allowing Naranjo to regain some of its influence over centers in the eastern periphery (Ashmore 
2010). 
 
Terminal Classic (ca. A.D. 800–900) 
Towards the beginning of the Terminal Classic, the sociopolitical environment of the 
Maya lowlands changed. Some aspects of Maya society from previous periods remained 
consistent, while others were dramatically renegotiated or abandoned completely (Aimers 
2007:332). In general, power become less centralized with subordinate lords gaining greater 
political power (e.g., Culbert 1991:325; Fash and Stuart 1991:172; Stuart 1993:332, 336, 349). 
Although a time labeled as the “collapse” by many (see discussions in Aimers 2007; Masson 
2012), a variety of settlements in the Maya lowlands not only continued to exist but flourished 
into the Terminal Classic and, for some, beyond into the Postclassic (Marcus 2003:106).  
Decline and depopulation continued throughout the Petén region during the Terminal 
Classic (Morris et al. 2007). However, while populations at Tikal and Calakmul diminished, 
those in the northern lowlands of the Yucatan peninsula, such as Chichén Itzá (Andersen 1998; 
Andrews V 1979; Ball 1979; Cobos 2004) and Ek Balam (Ringle et al. 2004), thrived (Morris et 
al. 2007:3). A variety of settlements further south, including Pechtun Ha, Oshon, and Obispo 
(McAnany 2004) demonstrate a strong influence from northern lowland sites through 
architecture and pottery styles. These sites contain circular architecture reminiscent of Chichén–
style building techniques in addition to pottery similar to Chichén–style slate ware basins 
(McAnany 2004). Additionally, other sites in Belize, such as Lamanai and Caracol, show 
evidence of a vibrant community during the first part of the Terminal Classic (Aimers 2007:345). 
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Major renovations to architecture occurred at Baking Pot during this time as well as the 
placement of an abundance of burials associated with Terminal Classic ceramics (Aimers 2003a, 
2003b; Audet and Awe 2005). Elsewhere in the lowlands, the rulers of Ceibal conducted large–
scale construction projects (Willey et al. 1975), and a type of “joint rule” was established at 
Copán in an attempt to preserve authority (Fash 2001). 
Though many Maya sites flourished during the Terminal Classic, others were abandoned. 
Some have suggested that depopulation began at site cores then spread to the peripheries (Aimers 
2007:345). Various sites in Belize, including Xunantunich (LeCount et al. 2002:44), La Milpa 
(Hammond 1999a:13; 1999b), Minanha (Iannone 2005, 2006) and Lamanai (Graham 2003), 
show evidence of the filling in of royal residences before the abandonment of the site core. 
Filling palaces suggests the loss of elite power and the physical representation of this loss by 
terminating the architecture, or symbolically terminating the elite themselves (Morris et al. 
2007:5, 8). Although the community persisted (evident by the amount of organized labor put into 
the filling of the elite residences), the political power of these elite inhabitants and the 
settlement’s royal lineage was no longer recognized. There seems to have been a leveling of 
social status and increased community consolidation at a variety of sites across the lowlands at 
this time (Aimers 2007:345). For example, at Xunantunich, pottery types were evenly distributed 
throughout commoner and elite households, whereas in previous periods there was 
differentiation between these households (LeCount 2005). Alternatively, Caracol ceramics 
suggest growing stratification between elites and commoners during the Terminal Classic (Chase 
and Chase 2004a:362). An abundance of construction at the site core of Caracol was undertaken 
during this time, showing evidence of a vibrant Terminal Classic (Chase and Chase 2004a:362). 
However, Caracol’s core was rapidly abandoned at the close of the Terminal Classic, in A.D. 
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895, likely due to warfare (Chase and Chase 2004a:349). Other sites that came to a violent end 
during the Terminal Classic include Altar de Sacrificios (Adams 1973), Ceibal (Sabloff 1973), 
Becan (Rovner 1975), and Colha (Valdez and Buttles 2007). All of these sites, as well as 
Caracol, show evidence of extensive burning of elite structures, suggesting the loss of elite 
authority due to either external conflict or internal uprising (Valdez and Buttles 2007:152). 
Ultimately, by the close of the Terminal Classic, many areas within the lowlands were largely 
abandoned and construction ceased at most large centers (Robichaux 1995; Sullivan et al. 2007). 
One exception to this pattern is Actuncan; which is discussed in detail, along with other Terminal 
Classic sociopolitical structures, in the next chapter. 
 
Postclassic (ca A.D. 900–1500) 
The cessation of stela erection marks the beginning of the Postclassic (Hammond 
1982:359). This time was a period of major depopulation and complex interregional movement 
(Adams et al. 2004; Andres and Pyburn 2004; Chase and Rice 1985; Masson and Mock 2004). 
Most occupation in the lowlands was concentrated in the northern part of the Yucatan Peninsula 
and populations are often described as having a heavier reliance on militarism compared to 
earlier periods (Chase and Rice 1985).  
There are only a few known significant Postclassic occupations in the Belize Valley. As 
with other parts of the lowlands, the valley experienced significant depopulation at the beginning 
of the Postclassic and reorganization into smaller villages (LeCount and Yaeger 2010a:78). With 
the decline and abandonment of Xunantunich in the Terminal Classic, other nearby sites 
witnessed political resurgence, including Buenavista del Cayo and Actuncan (LeCount and 
Yaeger 2010b:365). Other known Postclassic occupation in Belize has been demonstrated at La 
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Milpa (Hammond and Tourtellot 2004), Lamanai (Hammond 1982:359–360), Barton Ramie 
(Willey et al. 1965), and Tipu (Graham et al. 1985), with material from Tipu showing 
continuation into the historical period (Aimers 2004; Graham 1991; Jones et al. 1986). Though 
these sites continued to be occupied, many show reduced population and level of social 
complexity (Hammond 1982:359–360). Postclassic material has been recovered from plazas and 
monumental structures at other larger centers in the Belize Valley, including Xunantunich 
(Yaeger 2008), Cahal Pech (Ball and Taschek 2004), and Chan (Robin 2003), however, this 
likely represents post–abandonment ritual activities, indicating the continued importance of 
sacred spaces even after abandonment, rather that occupation (Yaeger 2008:14). It seems that 
trade became more of a central role, and some argue it was the trade networks that kept many of 
the Postclassic sites alive, particularly coastal settlements (Andrews et al. 1989; Kepecs et al. 
1994). Additionally, during the Postclassic there was an increase in symbolic references to other 
regions, thus further supporting the importance of interregional interaction (Aimers 2007:332–
334). Decreased social stratification and weaker centralization of political power is suggested by 
a decline in elite goods as well as monumental architecture and stelae (Aimers 2007:332). Also 
during the Postclassic, the use of the Long Count calendar was abandoned (Aimers 2007:332). 
 
Summary 
 From the Preclassic to the Postclassic, Maya lowland society transitioned from relatively 
egalitarian to greatly stratified with strong political centralization to less centralization and social 
stratification. Economically, the Maya world increasingly became interconnected through 
extensive trade routes, allowing not only the exchange of physical goods but also of ideas and 
practices resulting in the appearance of a culturally homogenous region. These trade networks 
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appear to continue even when many sites experience depopulation and decline. Political 
dominance, alliances and rivalries were constantly in flux, especially during the Classic. As one 
settlement declined, another soon rose to take its place and flourish. For example, Calakmul and 
Tikal rose as El Mirador declined and both Caracol and Calakmul benefited when Tikal suffered 
defeat in battle (Marcus 2003:105–106).  
 Just as the social and political climates of the Maya lowlands were in flux, so were their 
associated physical landscapes. Whether a site is abandoned gradually or rapidly, at the end of its 
occupation history, a variety of processes continue to alter the landscape. Natural processes take 
their toll on the remains of ancient occupations without human intervention. Additionally, 
cultural processes can greatly refashion the landscape, often in major ways. Cultural processes 
include ancient activities, such as post–abandonment rituals, as well as modern practices, such as 
farming. Modifications to the environment (cultural and natural) affect the archaeological record 
and therefore must be taken into consideration when conducting archaeological research. 
Understanding the intertwined landscape, political, and cultural histories is key to interpreting 
material remains.   
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Chapter 4. 
Study Area: Actuncan and the Mopan Valley 
 
In order to adequately examine Actuncan, the site must be placed within broader 
environmental and cultural contexts. Therefore, in this chapter, I discuss the natural environment 
of the upper Belize River Valley, a brief history of archaeological research at Actuncan, and 
cultural historic background of Actuncan and its immediate vicinity. While the previous chapter 
presented a widespread culture history of the Maya lowlands, this chapter focuses on the 
prehispanic populations present at Actuncan and adjacent regions.  
 
Natural Environment 
Actuncan is located in the upper Belize River Valley, in the district of Cayo, near the 
modern town of Succotz and the Guatemalan border (see Figure 3.2 in previous chapter). 
Although definitions for the specific areas included in the designation of the upper Belize River 
Valley vary, I follow Yaeger (2000b) to consider the valley region inclusive of “the Mopan, 
Macal, and Belize River valleys and the immediately adjacent uplands, from the point where the 
Mopan leaves the swamps and savannas of the southeastern Petén near Melchor de Mencos to 
the point below Belmopan where the Belize River flows out onto the Pleistocene coastal flats 
and dunes of the lower Belize River Valley” (Yaeger 2000b:69). Archaeological literature has 
defined this area as a part of the Central Maya lowlands (Hammond and Ashmore 1981; Sharer 
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1994). To the north, west, and southwest, the upper Belize River Valley is bounded by the Petén 
Basin while the Maya Mountains and the Vaca Plateau border the region to the south and 
southeast. 
Actuncan rests upon a T–3 alluvial terrace west of the Mopan River, a tributary of the 
Belize River. The Mopan River, along with many other tributaries and minor streams of the 
Belize River, flows all year and would have been beneficial to prehispanic residents of the region 
as an abundant and consistent supply of fresh water (Fedick 1988; Smith 1998). Additionally, 
this waterway allows direct access to the coast of the Caribbean providing an ideal transportation 
route for goods and/or people (Cap 2015). Likely due to swamps and low plains upstream that 
moderate flow downstream, the water levels of the Mopan River tend to rise slowly, even with 
heavy rains. The water levels rarely rise beyond the floodplain and return to their normal 
positions gradually (Yaeger 2000b).  
The rugged upland terrain of the Belize River Valley includes enclosed depressions and 
residual hills with gray and brown soils of the Toledo Beds that are predominantly calcareous 
mollisols and vertisols (Beach et al. 2003; Day 1993:122; King et al. 1992). Underlying the area 
is a karst belt that runs through central Belize. The Cretaceous to Early Tertiary period limestone 
substrate is composed primarily of calcium, barium, and strontium (Day 1993). The soils are 
mostly acidic with a range of 5.5–6.5 on the pH scale and are often less than .5 m thick. 
However, probes at Actuncan have reached depths of more than 3 m, thus limestone bedrock was 
not readily available as a source for construction material. The soils underlying Actuncan consist 
of the Yalbac subsuite of the Yaxa soil suite (Figures 4.1–4.2) (Birchall and Jenkins 1979). 
These clay rich soils are low in potassium and phosphates, essential nutrients for plant growth, 
but are satisfactory for growing grain crops, including maize. The nearby Melinda suite soils are 
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more nutrient rich, being located on the Mopan River floodplain, and are ideal locations for 
agriculture (Cap 2015; Birchall and Jenkins 1979). Within the Yalbac subsuite, the Piedregal 
series, on which Actuncan is situated, is one of the most productive soil series in terms of 
potential productivity using prehispanic agricultural techniques (Fedick 1988).  
 
Figure 4.1. Distribution of soil suites in the upper Belize River Valley  
(after Cap 2015:Figure 4.3). 
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Figure 4.2. Soil suite and subsuites at Actuncan and the adjacent area  
(after Cap 2015:Figure 4.4). 
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 Local stone resources at Actuncan include limestone and chert. Limestone cobbles, used 
to create small objects (e.g., manos and barkbeaters) and for construction fill, would likely have 
come from the Mopan River (Cap 2015). The nearest limestone outcrop suitable for cut 
limestone blocks used in architecture is south of Actuncan, near Xunantunich. Chert is abundant 
in the upper Belize River Valley, though the alluvial terraces of the Mopan River generally lack 
outcrops. However, two outcrops (one designated as a quarry) have been identified in the vicinity 
of Actuncan (Figure 4.3) (Cap 2015; Horowitz 2014). 
 
Figure 4.3. Location of natural stone outcrops in the Upper Belize River Valley 
(after Cap 2015:Figure 4.5). 
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Actuncan resides within a subtropical zone that is marked by a dry season (from January 
to May) and a wet season (from June to December). Annual rainfall is between 2000–2400 mm, 
with the majority of precipitation falling in June, at the beginning of the wet season. 
Temperatures do not vary much throughout the year, average temperatures are 25° C, though 
they are slightly cooler in fall and winter (Day 1993; Furley and Newey 1979). During summer 
and fall, tropical storms are common with occasional hurricanes (Yaeger 2000b). 
 
Previous Research 
The site was first investigated in 1924 by Thomas Gann (1925), who named it Actuncan 
(Snake’s Cave). Gann spent several weeks at the site and restricted his excavations to the 
southern region (on what is now known as Structures 1, 5, and 6), though his research was only 
sparingly documented. In 1954, Michael Stewart explored the site and named it Cahal Xux 
(Place of Wasps), seemingly unaware of Gann’s previous research and designation. However, 
Steward did not leave record of his exploration and his work is only discussed in descriptions by 
Gordon Willey and colleagues (1965). It was not until the 1990s that full scale exploration of the 
site was conducted led by James McGovern (1992, 1993, 1994, 2004) as part of the Xunantunich 
Archaeological Project. Through settlement survey of the ridge top and limited excavations, 
McGovern identified previously unexplored areas and divided Actuncan into two regions: 
Actuncan South (the Preclassic triadic complex where Gann had previously examined) and 
Actuncan North (the newly defined Classic center). The site was revisited in 2004 when the 
Actuncan Archaeological Project (AAP) was initiated, directed by Lisa LeCount. My research is 
an extension of AAP, whose primary goal is to investigate relationships between rulers and 
households to understand how those in power constituted and maintained their authority 
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(LeCount 2009). Characterizing day–to–day social exchanges among commoner households is 
central to laying the foundation for understanding ruler–household relationships and the 
associated political processes.  
 
Actuncan 
Actuncan is similar in size compared to neighboring centers, and is a good example of a 
low–density urban center (Smith 2011). It consists of 14 ha of civic and domestic buildings 
(Figure 4.4). The settlement itself is roughly 2 km north of the well–known and archaeologically 
studied center of Xunantunich (Ashmore 2010; LeCount and Yaeger 2010a; Leventhal and 
Ashmore 2004). Initial population of the upper Belize River Valley began as early as 1000 B.C. 
(Awe 1992; Garber 2004). Actuncan, as with other sites in the valley, was first settled in the 
terminal Early Preclassic and grew during the Middle Preclassic (ca. 900–400 B.C.) and Late 
Preclassic (ca. 400 B.C. – A.D. 250). Ceramics indicate that the area was continually occupied 
through all phases of the Preclassic and Classic as well as some occupation into the Postclassic. 
Actuncan experienced periods of political growth and decline in relation to the greater 
Mopan Valley political spectrum. Settlement at Actuncan began by 1000 B.C. and it was well 
established as a ceremonial center by the Late Preclassic (LeCount and Blitz 2005; McGovern 
2004; Mixter 2012). Actuncan continued to expand and rose to political prominence in the 
Mopan Valley region by the Terminal Preclassic (LeCount 2015). Actuncan contains many 
hallmark Preclassic monumental civic constructions including a triadic temple group, an E– 
Group, and a ballcourt (Estrada–Belli 2011; Hansen 1998). Additionally, Stela 1, a carved stela 
removed from the triadic temple group, points to the early adoption of kingship (Fahsen and 
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Figure 4.4. Map of Actuncan. 
 
Grube 2005; McGovern 1992). The image represented on the stela is suggested to represent a 
divine king, and its style is evocative of the San Bartolo murals (Fahsen and Grube 2005; Taube 
et al. 2010). Despite its apparent authority in the region, Actuncan may have been rivaled by the 
nearby site of Buenavista del Cayo as suggested by the presence of monumental architecture 
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there in the Early Classic period (Ball and Taschek 2004; LeCount and Yaeger 2010a; 
McGovern 1994). Competition between these two centers likely escaladed until local authority 
shifted from Actuncan to Buenavista del Cayo during the Early Classic (ca. A.D. 250–600) 
(LeCount and Yaeger 2010b; Leventhal and Ashmore 2004). This period also marks an interval 
where many elite households at Actuncan were ritually terminated and abandoned, and a two 
hundred year long hiatus in civic construction began (Mixter 2012; Mixter et al. 2013; Simova 
2012). However, Actuncan was not abandoned, and the site was still occupied by many 
residents; the settlement was simply no longer the center of power in the region. Buenavista del 
Cayo’s prominence was short lived as it was eclipsed by Xunantunich in the beginning of the 
Late Classic (ca. A.D. 600–800) (LeCount and Yaeger 2010a). 
During the first part of the Late Classic, Xunantunich established itself as a significant 
regional political center, likely under the sponsorship of Naranjo (LeCount and Yaeger 2010a). 
The site grew rapidly to its maximum extent during the Late Classic marked by the intensity of 
civic construction and growth of the hinterland community (LeCount and Yaeger 2010a). The 
population of the settlement zone surrounding Xunantunich, which includes Actuncan, doubled 
from the Early Classic to early Late Classic demonstrating the greater political importance of the 
polity (LeCount and Yaeger 2010a). Due to its proximity to Xunantunich, only 2 km away, 
people who remained around the Actuncan community core were integrated into Xunantunich’s 
polity and the settlement likely acted as a subordinate center throughout the Late Classic (Mixter 
et al. 2014). Actuncan’s allegiance to Xunantunich during this time is supported by the 
construction of Group 8 (likely a noble’s residence) and the remodeling of Structure 19 
(previously a location for public performance) into an elite household group (Jamison 2013; 
Mixter et al. 2013). By the end of the Late Classic, Naranjo’s presence in Xunantunich’s politics 
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declined and there was a transition to local rule (Helmke et al. 2010). This is supported 
archaeologically by the ritual burial of Xunantunich’s palace along with the erection of three 
carved stela (Helmke et al. 2010; Yaeger 2010a). However, along with Xunantunich’s 
independence from Naranjo also came the inability of its new leaders to maintain the center’s 
previous authority over the Mopan Valley. Much of the civic construction at the site was 
abandoned while other local centers participated in practices that could be interpreted as 
contesting Xunantunich’s claim to regional power (Awe 2013; Helmke et al. 2008; Mixter et al. 
2014).  
 
The Terminal Classic Period in the Mopan Valley 
The Terminal Classic (ca. A.D. 800–900) is a politically dynamic time in the history of 
Actuncan. Xunantunich’s regional authority began to decline which caused a widespread 
decentralization of power within the Mopan Valley. During this period, Xunantunich, along with 
much of the Mopan Valley rural hinterland, experienced decline and eventual abandonment, 
sparking the political resurgence of other nearby communities, including Actuncan (LeCount and 
Yaeger 2010b:365). Research by the AAP suggests that rather than a parallel decline with 
Xunantunich, Actuncan was continuously occupied through the Terminal Classic and remained a 
vibrant population center during the decline of Xunantunich. Population decline does not occur 
at Actuncan until later, during the Postclassic (ca A.D. 900–1500) (Mixter et al. 2014). It appears 
as though Actuncan may have been an important destination for those seeking to leave 
Xunantunich. With this collapse, authority shifted back to Actuncan, although presenting itself in 
a slightly different manner than previously seen (LeCount 2014).  
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The results of excavations at Group 4, a Terminal Classic public construction, suggest a 
major sociopolitical shift at Actuncan from a hierarchical power structure to a more heterarchical 
type of power (Mendelsohn and Keller 2011; Mixter and Nick 2014). Keller (see LeCount et al. 
2011) proposed that Group 4 may have been a popul nah, or council house, following the 
interpretation of Freidel and Sabloff (1984) and similar to other Terminal Classic constructions at 
Ceibal (Tourtellot 1988) and Ek Balam (Bey et al. 1997). Alternatively, Mixter and Nick (2014) 
suggest that Group 4 may have been a series of shrines similar to Postclassic constructions along 
the Caribbean coast (Andrews and Andrews 1975; Freidel and Sabloff (1984). Regardless, it can 
be suggested that a political shift occurred at Actuncan during the Terminal Classic. The degree 
that a political shift such as this affected local commoner households, such as those in the 
Northern Settlement, is not fully understood. Previous research at Actuncan has suggested 
relative continuity in commoner households through time, whereas elite households followed the 
trajectory of local shifting political dynamics (LeCount 2014).  
In addition to the massive public construction of Group 4 undertaken at Actuncan, the 
Terminal Classic witnessed a resurgence of activity at Actuncan South, the location of the Late 
Preclassic and Early Classic ceremonial complex. This complex is composed of six structures 
(Structures 1–6) that form a triadic temple group surrounding a large plaza (Plaza A). This type 
of architectural arrangement closely resembles temple groups constructed during the Late 
Preclassic throughout the Maya lowlands (Hansen 1998). There is no evidence of use of 
Actuncan South after the Early Classic until Terminal Classic construction of several low 
platforms within Plaza A. These platforms appear to have shifted the plaza space to focus on 
Structure 5 (the eastern structure of the triadic temple group) and suggest an attempt to connect 
to the memory of Preclassic and Early Classic ancestors (Mixter and Langlie 2014). Following 
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common Maya practice, the structure’s location on the eastern side of the triadic group indicates 
that it may have served as a burial location and ancestral shrine for rulers during its initial use. 
However, excavations have yet to penetrate this structure to test this idea. The shift in focus to 
Structure 5 also created a de–emphasis on the monumental staircase to the north of the plaza and 
essentially altered access to Plaza A (Mixter and Langlie 2014). Additionally, the construction of 
the platforms interrupted the ritual path from Structure 19 down the sacbe to the monumental 
stairs of Actuncan South (Mixter et al. 2013; Mixter and Langlie 2014). Structure 19 likely 
functioned as a location for public performance associated with the ruler, and was abandoned 
shortly before the start of the Terminal Classic and the construction of Group 4 (Mixter et al. 
2013). This may represent an attempt by residents to disconnect themselves from previous 
notions of kingly rulership and performance associated with Xunantunich while still associating 
themselves with their location on the land and the places of their ancestors.  
 
The Northern Settlement 
The previous section described trends in ceremonial and sociopolitical dynamics during 
the Terminal Classic primarily in connection to civic architecture at Actuncan. This section 
narrows the scope to the household level since the primary focus of this research is on non–elite 
residences in the Northern Settlement. This portion of Actuncan is an area located northwest of 
the Actuncan civic–ceremonial core. According to Smith’s (2011) terminology, it can be 
considered, along with the rest of Actuncan, a low–density urban center (in contrast to high–
density urban neighborhoods, such as those found at Teotihuacan) (Smith 2011). As with a 
majority of the northern half of Actuncan, the Northern Settlement is currently used as a cattle 
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Figure 4.5. Map of Actuncan showing the location of Group 4, Structure 19, and Actuncan South. 
 
pasture with section boundaries defined by barbed wire fences. This region houses a numerous 
residential groups in close proximity to one another. The investigation for this project focused on 
three residential groups, Groups 1, 5, and 6, occupied during the Terminal Classic (Figure 4.6). 
Group 1 has been extensively excavated by the AAP as has Group 5, though to a lesser extent, 
while Group 6 has only been tested. These areas were selected for investigation due to their 
known contemporaneity and close proximity as well as time and budget constraints. It is hoped 
that further research will expand to explore other nearby residential groups.  
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Group 1 consists of four buildings situated on a raised platform and is the largest plazuela 
on the ridge top, both in terms of area (approximately 26.5 m by 25.5 m) and mound size (2.5 m 
above ground surface). As with most of the architecture in this part of Actuncan, Group 1 is 
oriented roughly 8 degrees west of magnetic north. Excavations have uncovered a long 
occupation sequence beginning in the Middle Preclassic and continuing into the Postclassic with 
continual architectural construction and modification throughout time (Antonelli and Rothenberg 
2011; LeCount 2004; LeCount and Blitz 2002, 2005; LeCount et al. 2005; Rothenberg 2012). 
Shortly before the start of the Terminal Classic, architectural modification at Group 1 began 
again after a hiatus of approximately 80 years. Building platforms were expanded during this 
time, but only earthen floors, as opposed to previously present plastered floors, were fashioned 
(Mixter et al. 2014). Although there is no construction clearly dated to the 80 year hiatus, 
artifacts present in the group suggest that it was not abandoned. The lack of household 
renovation during the hiatus likely points to the inability of residents to undergo construction at 
that time. Although the Late Classic architectural modifications occurred on all four structures 
within the group, Terminal Classic modification focused solely on the enlargement of the 
southernmost structure as no other Terminal Classic construction is apparent (Antonelli and 
Rothenberg 2011; Rothenberg 2012). This southern structure, Structure 61, faces a public plaza 
(Plaza H) to the south and increasing its size may have amplified the grandeur of the group when 
viewed from this plaza. The enlargement of Structure 61 may have been an attempt to emphasize 
Group 1’s perceived sociopolitical importance and to demonstrate prestige within the community 
(Mixter et al. 2014). 
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Figure 4.6. Map of the Northern Settlement showing the location of Groups 1, 5, and 6. 
 
Group 5, located west of Group 1, is a slightly smaller residence also consisting of four 
buildings oriented around a central patio on a raised platform. In contrast to Group 1, however, 
these constructions do not appear to be arranged symmetrically around the patio space nor do 
they fully enclose the patio. Rather, a wide entryway is located in the southeast corner, facing a 
large plaza space (Hahn 2012). Due to its close proximity to Group 1, it is likely that residents of 
both households interacted on a regular basis and possibly maintained a close relationship with 
one another. The smaller size and lower height of the architecture at Group 5 in comparison to 
other nearby groups, including Group 1, suggest that its residents may have been of lower 
socioeconomic status than their neighbors (Hahn 2012). Ceramic material recovered from 
excavations suggests that Group 5 was founded as early as the Terminal Preclassic and was 
continuously occupied into the Terminal Classic. In contrast to the building hiatus at Group 1, 
throughout its occupation history it appears that the group’s residents continuously and 
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consistently made modifications to the architecture. Presently, only two of the four structures 
present at Group 5 have been excavated, Structures 64 and 65. At both structures there is 
evidence of architectural modification during the Terminal Classic associated with the creation 
of new plastered patio floors (Mixter et al. 2014). The presence of plaster floors during the 
Terminal Classic shows that the residents of Group 5 had access to resources that Group 1 
occupants did not, where earthen floors were constructed.  
Group 6, located north of Group 1, is composed of only two apparent buildings that are 
visible on the surface, possibly surrounding a patio space to the south and facing toward Group 1 
(Simova 2012). The area that composes Group 6 is small, measuring approximately 20 m by 10 
m. Additionally, excavations suggest that the group was not intensively occupied for a long 
period, likely only during the Terminal Classic and possibly the later part of the Late Classic 
(Simova 2012). Due to its close proximity to Group 1 (only 30 m to the north), relatively small 
size, and short occupation history, it is possible that, rather than a separate residential unit, Group 
6 may have been an extension of Group 1. Excavations uncovered artifacts associated with ritual 
activity, including a jade bead and marine shell tinkler bead. Although data is limited, Simova 
(2012) suggests these ritually significant artifacts may be evidence that Group 6 served as a locus 
for ritual ceremonies.  
In contrast to elite households at Actuncan, such as Structures 41 and 73, which appear to 
be ritually terminated and abandoned in the Terminal Classic, the data from Groups 1 and 5 
suggest that non–elite households continued to prosper and grow during this time. If Group 6 
was indeed an extension of Group 1, its construction and use also attests to household prosperity. 
Since all three groups were occupied during the Terminal Classic, it is possible that their 
residents formed a part of the labor that was involved in the construction of Group 4, the civic 
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building, further enforcing their ties to the changing sociopolitical climate. With the shifting 
regional politics following the decline of Xunantunich, Actuncan households were able to 
establish new order and successfully integrate themselves into their reorganized community. The 
research presented in the rest of this manuscript continues to focus on these households and how 
their everyday practices may have helped to reinforce community identity. Specifically, I aim to 
explore similarities and differences in the use of space throughout the sample area. Were 
architecturally–free areas used in similar ways to residential groups? Did Terminal Classic 
residents of the Northern Settlement conduct similar activities in all of the residential groups? 
Alternatively, were these groups locations for different types of practices? 
 
Summary 
The Terminal Classic is an important period in the history of Actuncan; it is a point in 
time in which the residents of Actuncan no longer lived in the shadow of Xunantunich. A variety 
of social strategies for survival were adopted by individual households as the local community 
reformed their social and political institutions following the collapse of Xunantunich; however, 
the details of these strategies are poorly understood. Data strongly suggest that Actuncan 
succeeded Xunantunich as a locus of power in the Mopan Valley, and that Actuncan remained a 
population center into the Postclassic (Mixter et al. 2014). However, very little is known 
regarding why Actuncan persisted and even expanded with the collapse of the local power. It is 
possible that community ties between commoner households influenced the decisions of many to 
remain at Actuncan. Further, due to its long history, group identities may have been tied to local 
landscapes and the space that is now referred to as Actuncan. The extent of inter– and intra–
household relationships established the framework for broader scale political dynamics and how 
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rulers at Actuncan may have been able to create and maintain authority during the Terminal 
Classic.  
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Chapter 5. 
A Multi–Method Approach: Descriptions of Methods and History of Their Use  
 
 The aim of this research is to examine relationships among and within residential groups 
in the Northern Settlement at Actuncan, Belize during the Terminal Classic by examining 
activities and their locations. The Northern Settlement houses numerous constructions organized 
into residential groups (Figure 4.6 from previous chapter). These groups are located in close 
proximity to one another and, from those that have been tested, all have produced evidence of 
occupation during the Terminal Classic (see Antonelli and Rothenberg 2011; Hahn 2012; 
Rothenberg 2012; Simova 2012). The proximity of these groups to one another and 
contemporaneous occupation suggest that their residents interacted closely with one another on a 
regular basis. This research explores the nature and extent of these relationships and investigates 
shared practices and their links to communal identities. A variety of complementary methods 
were employed to draw on multiple independent lines of evidence at diverse spatial scales of 
analysis. These methods included posthole testing, soil chemical residue analysis, and artifact 
analysis (both macro– and microartifacts). I employed systematic testing using postholes to 
understand open spaces between architecture in addition to the architectural space itself. Through 
posthole sampling, I collected macro– as well as microartifacts for further examination. Soil 
chemical residue analysis was applied to investigate activity loci within and between residential 
groups. Similarities and differences between groups can provide insight into shared practices. 
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Soil sampling was conducted along the same sampling grid used in posthole testing so that 
chemical and material data could be compared and examined for possible associations. The aim 
of artifact analysis was to examine artifact diversity and density within the residential groups as 
well as between them to aid in the identification of activity loci. By creating multiple lines of 
evidence from independent datasets, inferences about activity patterning can be more strongly 
supported. In the following pages, each of these methods is detailed along with their distinct 
challenges and limitations. In addition, I briefly overview examples of how each method has 
been involved in research in the Maya lowlands. 
 
Posthole Testing 
The use of postholes for archaeological sampling was originally described by Fry (1972) 
in his work at Tikal. This form of small, standardized collection allows for broad, systematic 
coverage in a relatively rapid time. Posthole testing is conducted using a manually operated 
posthole digger at regular intervals. As with traditional excavation, material removed from the 
ground is screened and artifacts are collected for analysis. Systematic posthole testing can be 
conducted much more quickly than standard shovel testing therefore allowing a larger expanse to 
be sampled in a shorter time. 
Although useful for investigating large areas, posthole testing has its limitations. First, 
this type of strategy is best used in open spaces without architecture since successful sampling 
requires the avoidance of large material such as rock (Robin 1999:122). It therefore is less useful 
for investigating on top of architecture when attempting to reach stratigraphic layers below the 
most recent construction episode. Additionally, since posthole diggers can successfully only 
reach a relatively shallow depth beneath the ground surface, posthole testing methods are not 
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appropriate for investigating archaeological contexts that are located a great depth below the 
surface, such as very early occupations. A further limitation to posthole testing is that 
examination of stratigraphy is not always possible due to the small size of the excavated holes 
and therefore the possibility of mixing contexts exists. In order to reduce context mixing, it is 
important when employing posthole testing to first investigate and understand the stratigraphy of 
the area through the excavation of test units.  
Posthole testing has been used in various studies throughout the Maya lowlands, 
particularly to investigate very large areas. Most notably, Keller (2006) employed posthole 
testing to investigate open public spaces at Xunantunich. She defined four categories of spatial 
use based on the artifact frequencies and distributions (similar to Robin’s [1999] spatial use 
designations as discussed below). At Actuncan, Keller and Craiker (2012) conducted posthole 
testing in combination with soil chemical residue analysis as well as macro– and microartifacts 
studies to investigate a large public area referred to as Plaza H. This type of sampling strategy 
was ideal for Plaza H, because it was a large space covering an area of approximately 1.5 
hectares. More relevant to household studies, Braswell (1998) incorporated posthole testing into 
her study of “vacant terrain” surrounding Group D, a large elite residential group at 
Xunantunich. She collected artifacts as well as soil samples for chemical analysis along the same 
sampling grid. Additionally, Robin (1999) used intensive posthole testing to investigate activities 
in and around households at Chan Nòohol. She, too, collected chemical and artifact data with 
posthole sampling and through her analysis she identified four broad categories of outdoor 
spatial use around households: agricultural spaces, entryways, organic refuse areas, and food 
preparation and processing spaces (Robin 1999:142).  
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Soil Chemical Residue Analysis 
Archaeological research is often based on material remains, such as architecture, lithics 
and pottery. However, much of ancient material culture was made from biodegradable material 
and has thus not survived in the archaeological record (Cavanagh et al. 1988). This is especially 
true in the humid tropic and subtropic areas of Mesoamerica. Additionally, analysis of the use of 
space can be difficult at archaeological sites that were abandoned gradually. In sites such as 
these, important objects for interpretation are often carried away or their context, distribution, 
and presence are significantly affected and modified due to the process of abandonment as well 
as natural and cultural processes that occur post–abandonment (Fernández et al. 2002; Hayden 
and Cannon 1983; LaMotta and Schiffer 1999). Further, open spaces in Mesoamerica were often 
swept clean after use leaving even less material culture for archaeological interpretation (Deal 
1985; Hayden and Cannon 1983). Soil chemical residue analysis is a powerful archaeological 
tool that can help researchers understand spatial usage patterns by allowing specific activity 
areas to be examined based on their chemical correlates. The elements discussed in this research 
are presented in Table 5.1 along with their chemical symbols, which will be used primarily in the 
text of this manuscript. 
 The underlying premise of soil chemical residue analysis is that specific chemical 
compounds are generated as a result of particular repeated human activities (e.g., cooking, tool 
making) (see Cook et al. 2005; Middleton 2004; Middleton and Price 1996; Parnell and Terry 
2002; Parnell et al. 2002a, 2002b; Scudder 2001; Terry et al., 2004; Wells 2004; Wells et al. 
2000). The elements are deposited into the soil, then adsorbed and rapidly fixed to soil particles  
(Wells and Terry 2007b). This connection occurs because “soil particles, particularly clays, hold 
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Table 5.1. Elements Discussed and Their Respective Symbols. 
Element Symbol 
Aluminum Al 
Barium Ba 
Carbon C 
Calcium Ca 
Cobalt Co 
Chromium Cr 
Copper Cu 
Iron Fe 
Mercury Hg 
Potassium K 
Magnesium Mg 
Manganese Mn 
Sodium Na 
Nickel Ni 
Phosphorus P 
Lead Pb 
Strontium Sr 
Zinc Zn 
 
ions carrying a negative charge (anions) that act like magnets to attract positive ions (cations)” 
which create a very strong bond (Wells 2006:127). Due to this bond, the deposited elements tend 
to be very stable and resistant to horizontal and vertical movement over time (Wells 2006; Wells 
and Terry 2007b). Elemental and activity correlations are known from a variety of 
ethnoarchaeological studies (e.g., Barba 1986, 1990; Barba and Bello 1978; Barba and Denise 
1984; Barba et al. 1995; Fernández et al. 2002; Middleton and Price 1996; Wells 2003, 2004). 
By comparing relative concentrations and combinations of elements in the soils, patterns from 
repeated activities can be examined. In archaeological research, relative concentrations and their 
spatial patterns have been shown to be more important than absolute elemental concentrations 
(Linderholm and Lundberg 1994; Entwistle and Abrahams 1997; Wells et al. 2007).  
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Soil samples collected in the field are stored in sterilized bags, such as those produced by 
Whirl–Pak®, to prevent contamination. Some researchers have used zip–lock plastic bags when 
collecting specimens; however, zip–lock bags are not free of chemical contamination and are 
fairly high in P content (Christian Wells, personal communication 2012). Therefore, by storing 
the samples in this manner, the soils are being contaminated to varying unknown degrees by the 
chemicals in the plastic bags. For accurate chemical testing, only sterilized bags should be used.  
For the best results, soil chemical residue analysis employs a multi–elemental approach 
using either (or both) inductively coupled plasma–mass spectrometry (ICP–MS) or inductively 
coupled plasma–atomic emission spectroscopy (ICP–AES). However, P is relatively inexpensive 
and easy to measure in the field; therefore it is often favored by archaeologists and the only 
element many employ in their research design. Although in general P is an indicator of human 
activity, a variety of actions result in its deposition (Conway 1983; Pollard 2007; Sjöberg 1976). 
For a more robust analysis, multiple elements are used (Linderholm and Lundberg 1994). 
Whether employing a multi–elemental or solely phosphorus study, specimens are collected at a 
regular gridded interval. The systematic nature of sampling using regular gridding decreases the 
variance and the maximum standard error (McBratney et al. 1981; Wells 2010). Elements are 
then extracted from the soil and the concentrations of elements of interest are measured. When 
using ICP–MS/–AES, these concentrations are quantitatively measured in parts per million 
(ppm). Other field methods that only measure P, such as ring chromatography, produce 
qualitative results (Eidt 1977:1329) Qualitative measurements of this kind are often preferred by 
researchers since they are rapid, inexpensive, and are able to be completed in the field. With 
ICP–MS/–AES, the elemental data are examined spatially and, in some instances (particularly 
with quantitative data), statistically, with the aim of finding patterns of elemental concentrations 
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throughout the sampled space. Spatial analysis is often completed using a type of geostatistics 
computer software, such as Surfer (manufactured by Golden Software, Inc., Golden, Colorado, 
USA) or ArcGIS (manufactured by Esri, Redlands, California, USA). Software of this kind 
utilizes various empirical models (e.g., Kriging) to interpolate unknown values (non–sampled 
space) from known values (sampling grid) to develop a density map of a variable (e.g., chemical 
concentration) as it changes over space (Webster 2008; Wells et al. 2007). In spatial distributions 
of this kind, a regularly gridded rectangular area works best due to a decrease in variance and 
maximum standard error (McBratney et al. 1981; Wells 2010). Similar spatial distribution 
methods have been used to explore artifact density, and are particularly useful in combination 
with chemical data. However, though qualitative data can be transformed to be used in spatial 
analysis, spatial modeling of this kind works best with absolute measurements since patterns will 
be more visible when utilizing a continuous scale, as with quantitative data, rather than 
categorical. When more than one variable is used, visual representations of chemical 
concentrations are often paired with statistical analyses, such as principal components analysis 
(PCA) and discriminant function analysis (DFA), which can aid in differentiating areas that are 
distinct from one another.  
 In the Maya lowlands, soil chemical residue analysis has been employed by a variety of 
researchers. However, the utilization of P testing has been more widespread than multi–
elemental analysis, due to the cost and time benefits mentioned previously. In the upper Belize 
Valley, Ball and Kelsay (1992) argued that patterns of relative P levels at Buenavisa del Cayo 
suggested that certain agricultural areas near households may have been enhanced with P due to 
fertilization with domestic refuse. At Xunantunich, Braswell (1998) characterized P in her vacant 
terrain study of Group D. She argued that a large area in the center of the vacant region between 
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houses was used for intensive gardening and the high P content encountered here was due to 
ancient fertilization using organic refuse from the household. Elsewhere in the Belize Valley, 
Robin (1999) identified rings of high P surrounding household groups at Chan Nòohol. She 
argued that the P deposition was the result of ancient trash disposal and the transport of waste 
(especially organics) to the edges of house–lots, and further argued that this could be used to 
identify house–lot boundaries. She further correlated P spatial distributions with those of artifacts 
to infer activity areas. Outside the Belize Valley, Dunning and colleagues (Beach et al. 2003; 
Dunning 1989, 1990, 1991, 1992, 1993; Killion et al. 1989; Smyth et al. 1995; Tourtellot et al. 
1988) have employed a variety of soil P studies at Sayil and other Puuc sites to investigate the 
amount of intensive agriculture that was produced within the city at the household, community, 
and site level. They argued that soil chemistry supports the use of intensive garden agriculture. 
All of the above–mentioned studies explored the distribution of P alone without the addition of 
other elements for comparison.  
Chemical residue analysis using multiple elements is a more powerful method than 
examining P alone when investigating activity patterning. Multi–elemental analysis results in 
data that more thoroughly convey how a space was used in antiquity. Only relatively recently, 
however, has multi–elemental analysis been applied to archaeological research (e.g., Aston et al., 
1998; Bintliff et al., 1990; Entwistle et al., 1998; Lewis et al., 1993; Linderholm & Lundberg, 
1994). Insight into elements and their activity correlates have primarily come from various 
ethnographic studies on contemporary floors (e.g., Barba 1986, 1990; Barba and Bello 1978; 
Barba and Denise 1984; Barba and Ortiz Butrón 1992; Barba et al. 1995; Ferdandez et al. 2002; 
Middleton and Price 1996; Terry et al. 2004; Wells and Urban 2002). Studies such as these, 
where human behavior is observed as well as how these activities affect soil chemistry, have 
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primarily focused on nonindustrial societies (Wells and Moreno Cortés 2010; Wells et al. 2007). 
Most notably, Luis Barba and colleagues at the Laboratory of Archaeological Prospection, part 
of the Institute for Anthropological Studies at the Mexican National Autonomous University, 
have worked with indigenous people in their households in small, rural villages throughout 
Mexico to investigate the deposition of elements due to various household activities, such as 
cooking (see Barba 1986, 1990; Barba and Bello 1978; Barba and Denise 1984; Barba and Ortiz 
Butrón 1992; Barba et al. 1995). Other ethnoarchaeological studies have focused in different 
parts of Mesoamerica including, Oaxaca, Mexico (Middleton and Price 1996), Guatemala 
(Fernández et al. 2002; Terry et al. 2004), and Honduras (Wells and Urban 2002). These studies 
have found connections between specific domestic activities, such as cooking, storage, and craft 
manufacture, and certain chemical elements, compounds, and soil properties (Wells et al. 2007). 
Information from studies of this kind can be used as tools to interpret chemical signatures on 
archaeological floors and thus interpret ancient activity patterns. More archaeological studies in 
the Maya region that have employed multi–elemental analysis include research by Wells and 
colleagues (2000) who used the analysis of trace metals in soil to identify workshop areas at 
Piedras Negras, Guatemala. In El Salvador, Parnell and colleagues (2002b) used phosphorus and 
heavy metals to determine activity areas and compared their findings to in situ artifacts that were 
available. Their research examined a site that was rapidly abandoned, and thus more 
straightforward when correlating chemical patterns with material remains. Their conclusions 
strengthened the integrity of using soil chemical research at gradually abandoned sites. 
 
Artifact Analysis 
Artifact analysis for this project included the examination of both macro– and  
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microartifacts collected from within, around, and between residential groups. Although other 
studies vary slightly in their size definition, for these purposes, I consider macroartifacts as those 
that are larger than ¼–inch whereas microartifacts are defined as those smaller than ¼–inch. This 
designation is to stay consistent with current methods employed at Actuncan. Through the 
analysis of artifact types, quantities, and spatial distributions, I inferred possible activity loci. 
The spatial analysis of artifact distributions can follow similar a methods outlined in the soil 
chemical residue analysis section above. Using geostatistics computer software, unknown values 
are interpolated from known values using various empirical models to create a density map of a 
variable (e.g., quantity of obsidian) as it changes over space (Webster 2008; Wells et al. 2007). 
Examining distributions visually can allow for greater ease in identifying spatial patterns. 
Further, distributions of artifacts in different areas can be compared statistically, as with 
chemical concentrations across space.  
Spatial distributions of macroartifacts have been used in the Maya lowlands to infer the 
locations of activities in and around households as well as to locate buried structures that are not 
visible from the surface. From artifacts collected during posthole testing, Braswell (1998) used 
artifact densities to locate subsurface features in order to guide further excavation. At Chan 
Nòohol, Robin (1999:142) argued that her analysis of artifact distribution from posthole testing 
showed clustering of four broad categories of spaces – agricultural spaces, entryways, organic 
refuse areas, and food preparation and processing spaces. The designation of the area types were 
partially based on the house–lot model described by Killion (1990, 1992). Additionally, Robin 
argued that the artifact distributions correlate with phosphorus levels, a pattern also demonstrated 
at Sayil (Dunning 1989, 1992; Killion et al.1989; Smyth et al. 1995). She suggests that specific 
correlations may further support activity areas inferred through artifact distribution alone.  
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In addition to activity patterns, differential artifact distributions, particularly rare or 
luxury goods, between households can aid in the measurement of relative socioeconomic status 
and access to goods. For example, LeCount (1999, 2005) demonstrated that luxury pottery, 
which was only in elite households during the Late Classic, was evenly distributed throughout 
different types of households during the Terminal Classic. The even distribution of luxury 
pottery may have been a result of the leveling of social status due to the decline of the polity and 
elite power. Though her study is from a diachronic perspective, similar comparisons can be made 
between contemporary households. Investigating relative wealth between households can help to 
understand social relationships. 
Macroartifacts are often heavily affected by disturbance, whether in antiquity with the 
cleaning of a space, or in modern times through plowing of a field. A variety of research has 
shown that a majority of artifacts associated with activities are often swept or carried away from 
their primary contexts (Deal 1985:259; Hayden and Cannon 1983:126; Kramer 1982:109; 
LaMotta and Schiffer 1999; Siegel and Roe 1986). The introduction of microartifacts can address 
this issue because they tend to move very little (vertically or horizontally) from where they were 
originally deposited upon the surface. Microartifacts’ lack of movement is because they are often 
incorporated into the occupation surface due to trampling (Gifford 1978:82; Gifford–Gonzalez et 
al. 1985; Hayden and Cannon 1983:134; McKellar 1983; Nielsen 1991; O’Connell 1987; 
Schiffer 1983:679, 690). Therefore, in an open area that may have been regularly cleaned or 
otherwise disturbed, microartifacts are more likely to survive the archaeological record than 
macroartifacts. Comparing and contrasting macro– and microartifacts distributions can bring a 
further depth to activity analysis, especially in combination with soil chemistry. 
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Although the knowledge of microartifact analysis has been around for many years and 
has been employed at a variety of sites throughout the world (e.g., Cook and Treganza 1947; 
Feinman and Nicholas 2004; Feinman et al. 2006; Fladmark 1982; Hardin 2004; Hassan 1978; 
Healan 1995; Hull 1987; Middleton 1998; Middleton and Price 1996; Middleton et al. 2002; 
Rapp 1975; Rainville 2000; Rosen 1989, 1991, 1993; Sherwood 2001; Sherwood et al. 1995; 
Stein and Teltser 1989; Tani 1995), the use of microartifacts for archaeological research in the 
Maya lowlands is fairly recent. Where it has been applied, analyses of microartifacts have been 
used to successfully identify activity areas, again, in combination with other methods, such as 
soil chemistry. Cap (2008) used microartifact analysis in conjunction with macroartifact and 
architectural data to investigate the use and function of the West Plaza at the site of Chan. She 
argued that the multiple independent lines of evidence she employed all supported the 
interpretation that the plaza was used for ritual purposes. Cap also analyzed macroartifact, 
microartifact, and architectural data with the addition of soil chemistry to explore activity 
patterns in the East Plaza at Buenavista del Cayo with the goal of identifying indicators of a 
marketplace (Cap 2011). Through spatial analysis of the datasets, she identified discrete areas 
throughout the plaza that were used for a variety of actions, including chert and obsidian 
production, rituals, and activities associated with organic material. Although her work focuses on 
public spaces, her methods can equally be applied to household studies. Further examples of the 
use of microartifacts in archaeological studies include those employed at Actuncan. Microartifact 
analysis has been employed to examine activity spaces within an elite residence (Mixter 2011a, 
2011b) as well as public and private plaza spaces (Keller and Craiker 2012; Mixter and Craiker 
2013). 
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A challenge in the analysis of artifact distribution lies in the interpretation of data. 
Interpretations of archaeological remains tend to suffer from what Sanders (1993:278) refers to 
as the “Pompeii syndrome.” This idea involves the assumption that human behavior is frozen in 
time, when in reality, the distribution of material correlates is affected by a variety of natural and 
cultural processes. These include, but, are not limited to, erosion, activities associated with site 
abandonment, and modern farming practices, among others (also see Binford 1982; Butzer 
1982:98–100; Deal 1985:266; Gifford 1978; Hesse and Rosen 1987; Kent 1984:169–170; Levy 
and Holl 1987; Schiffer 1972:161, 1976:67–69, 133–140; Seymour and Schiffer 1987:55).  
 
Summary 
 I approach the Northern Settlement as a continuous place by examining a large area that 
includes residences as well as open spaces between them. To do this, I employ a variety of 
methods to produce overlapping datasets throughout the area. Through posthole testing, I 
collected samples for soil chemical residue analysis, macroartifact analysis, and microartifact 
analysis. These approaches have been widely used in research throughout the Maya lowlands, 
often in conjunction with other techniques to provide multiple lines of evidence to evaluate 
various hypotheses. Most common is the combination of posthole testing to collect artifacts and 
soil samples for chemical analysis then examining the material and chemical data together 
spatially. Interpreting ancient activities and relationships is not without complications and 
limitations, though issues are greatly reduced when paired with other techniques. Posthole testing 
is best used in open areas without architecture and to investigate occupation that is relatively 
near to the ground surface. Chemical analysis can be challenging to interpret because one space 
may be used for multiple activities at any given time and one element, such as phosphorus, may 
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be deposited by many different activities thus complicating the chemical signature. However, 
there are some activities with archaeological signatures that are distinguishable from other 
activities, which can help to relieve this issue to a certain extent, especially when multi–
elemental analysis is employed rather than solely phosphorus testing. Turning to artifact analysis, 
objects, especially in open spaces that were swept clean, are often displaced from the primary 
contexts in which they were used. For this reason, the analysis of microartifacts is as important 
as macroartifacts in interpreting the use of a space since microartifacts tend to move very little 
from where they were originally deposited upon the surface. Ultimately, the limitations of using 
each method individually can be greatly reduced when combined with other methods.   
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Chapter 6. 
Research Design and Implementation 
 
The previous chapter detailed my multi–method approach to this research in addition to a 
brief description and history of the methods employed. This chapter explains the research design 
and how each method was employed in the field and the laboratory to obtain the data that are 
discussed in the following chapter. 
 
Field Methods 
Rather than the near–impossible task of excavating the entire Northern Settlement, a grid 
was created from which a variety of overlapping datasets were systematically collected: soils for 
multi–elemental analysis, microartifacts, and macroartifacts. The intent was that these datasets 
would be compared to other information collected from the site, including excavation data 
(LeCount 2013, 2014; LeCount and Blitz 2002, 2012; LeCount et al. 2005; LeCount and Keller 
2011).  
The methods employed in this research are based on the sampling strategy developed by 
Keller and Craiker (2012) during their exploration of Actuncan’s Plaza H. This strategy utilizes 
clam–shell style posthole diggers to systematically sample a space, following methods originally 
outlined by Fry (1972). This approach was also taken at Actuncan in Mixter and Craiker’s (2013) 
investigation of Plazas C and F. Plazas H, C, and F were all sampled using a 5 m lattice grid 
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matrix. Continuing with the trend seen throughout Mesoamerica, the investigations at Actuncan 
have focused on architectural space in addition to formalized patio and plaza spaces. This 
research aims to go beyond architecturally bounded space to explore open spaces between 
architecture in attempts to better understand household relationships in the context of one 
continuous landscape. 
 
Sample Design 
The entire sampling area consisted of a 100 m by 120 m rectangle encompassing Group 
1, Group 5, and Group 6. A rectangular region was selected because a regularly gridded 
rectangular area is most appropriate for quantitative analysis since the systematic nature of the 
sample decreases the variance and the maximum standard error (McBratney et al. 1981; Wells 
2010). Decreasing variance and maximum standard error was especially important in the creation 
of spatial distribution maps from the datasets.  
The sampling area spans two modern properties (with different landowners) separated by 
a barbed wire fence. The property division runs roughly east––west and occurs approximately 50 
m from the southern edge of the sample area. Both properties are currently used as cattle 
pastures. The section north of the fence (Galvez property) contains non–native grass and has 
been plowed in the recent past (likely within the last 10 years), according to the property owner. 
The section south of the fence (Juan property) contains native grass and, as far as the current 
property owner knows, has not ever been plowed. Both properties have had large scale burning 
within the past three years. The entire sampling area has a handful of large trees but, with the 
exception of the region containing and immediately surrounding Group 5, is largely devoid of 
vegetation other than grasses and the few trees. The area of exception around Group 5 contains 
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much denser vegetation, from saplings to large trees, along with an abundance of low brush. The 
cattle rarely occupy this area due to the difficulty of walking through the underbrush.  
The sample area was divided into three distinct sampling spaces: 1) the area consisting of 
Group 6 architectural space (subsumed under Operation 46, Figure 6.1), 2) the area consisting of 
Group 5 architectural space (subsumed under Operation 47, Figure 6.2), and, finally, 3) all other 
open spaces between and surrounding surface visible architecture (subsumed under Operation 
48, Figure 6.3). Group 1 was previously investigated in a similar manner (see Antonelli and 
Rothenberg 2011; Rothenberg and Wells 2011) and was therefore omitted from the sampling 
space for this part of the study. Operation 48 was sampled using a 5 m lattice grid matrix, while 
Operations 46 and 47 were investigated using a 2.5 m staggered grid matrix. These two different 
sampling strategies are appropriate to my expectations for activity variability. My assumption is 
that activities that occur within residential spaces were more variable and took place on a smaller 
scale than those occurring in the areas surrounding residences (see Wells 2010). Within each 
Operation (Op.), individual posthole locations were designated a letter representing its Unit (Op. 
46: A–G; Op. 47: A–I; Op. 48: A–Y) in addition to lot number (Op. 46: 1–9; Op. 47: 1–11; Op. 
48: 1–21). Unit letters ran north to south while lot numbers ran west to east. Therefore, a 
posthole designated C2 was located in the third row from the north and the second column from 
the west. Similar to Keller and Craiker’s (2012) study, standard manually operated clam–shell 
type posthole diggers were used to create uniform 19 cm diameter holes along the predefined 
grid.  
In preparation for subsurface testing, the ideal sample locations were mapped (using 
ArcGIS (manufactured by Esri, Redlands, California, USA) to compare to the locations of work 
from previous seasons. This resulted in some proposed sampling locations being omitted from 
 76 
 
 
Figure 6.1. Operation 46 sampling grid. 
 
 
Figure 6.2. Operation 47 sampling grid. 
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Figure 6.3. Operation 48 sampling grid. 
 
collection due to their presence on top of backdirt from excavations. In previous excavation 
seasons, test units were conducted in the sampling area as a part of other investigative projects 
(see Blitz et al. 2012; Chambers–Koenig 2013; Keller and Craiker 2012). The data from these 
test units provided an ideal opportunity to understand the stratigraphy of the sampling space 
before undertaking the sampling program in an effort to determine the best depth from which to 
end the probes and collect a soil sample. Due to the nature of the sampling area, there were no 
identified prepared surfaces from which to directly collect soil samples. I determined that the 
terminal depth of each probe should occur at the soil change from a dark brown A horizon layer 
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to a lighter brown B horizon layer identified in the stratigraphic profiles from the test 
excavations. This depth demonstrated the limit of Terminal Classic material in the excavations, 
and was the best approximation of the boundary between natural soil accumulation and the 
ancient soil surface. 
A subset of posthole tests was selected from which to collect microartifacts (those less 
than ¼–inch in size). Macroartifacts are often subject to disturbance, whether in antiquity with 
the cleaning of a space, or in modern times through plowing of a field. Research has shown that a 
majority of artifacts associated with activities are often swept or carried away from their primary 
contexts (Deal 1985:259; Hayden and Cannon 1983:126; Kramer 1982:109; LaMotta and 
Schiffer 1999; Siegel and Roe 1986). The study of microartifacts can help to address this issue 
because, compared to macroartifacts, microartifacts tend to move very little (vertically or 
horizontally) from where they were originally deposited on the surface. This is the case because 
such materials are often incorporated into the occupation surface due to trampling (Gifford 
1978:82; Gifford–Gonzalez et al. 1985; Hayden and Cannon 1983:134; McKellar 1983; Nielsen 
1991; O’Connell 1987; Schiffer 1983:679, 690). Therefore, in an open area that may have been 
regularly cleaned or otherwise disturbed, microartifacts are more likely to survive over time than 
macroartifacts. Comparing and contrasting macro– and microartifact distributions can bring 
further insight to the exploration of activity loci, especially in combination with other methods.  
 
Collection Strategy 
Before collecting samples, the sampling space was first divided into eight 50 m by 30 m 
sub–sections whose corners were located in the field (in relation to the Permanent Site Datum 
from Group 5) using tapes and compasses then marked by driving large wooden stakes into the 
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ground. Each stake was labeled with its provenience information written on flagging tape that 
was attached to the top of the stake. At the start of each day, the samples to be collected were 
measured (in relation to the large wooden stakes) with large fiberglass measuring tapes and 
marked with easily detectable orange pin flags. Pin flags were collected at the end of each day, 
rather than leaving them in place overnight. After ground vegetation was cleared from each 
sample location, postholes were excavated from the soil surface to the depth of the soil color 
change mentioned previously, or until architecture prevented excavators from going further. For 
each posthole, ground disturbance was recorded as ordinal data (low, medium, or high), and the 
final probe depth in centimeters was also documented. Due to various natural and cultural 
processes on the landscape, total posthole depth varied from 3 cm to 52 cm (mean = 26.33 cm, 
standard deviation = 8.22 cm). Therefore, in preparation for conducting spatial analysis, artifact 
counts and weights were normalized using the volume of soil excavated from each posthole. 
Ground disturbance was primarily low to medium; only a few locations were deemed high 
enough disturbance to be omitted from collection (due to large trees present on the proposed 
collection spots). The low disturbance regions were characterized by low grass (1 m or less) with 
some large trees (usually cahoon palms). The medium disturbance regions were defined by 
denser vegetation with many saplings and medium to large trees. Postholes were excavated by 
two teams each consisting of two workers; each team included an excavator and a screener. 
Excavators used the postholer to dispense soil into a bucket which was then screened through a 
¼–inch mesh by the other team member to collect macroartifacts. A soil sample for chemical 
analysis was collected with a clean trowel from the base of each posthole, at the contact of the 
dark A horizon and lighter B horizon, and stored in sterilized Whirl–Pak® bags. Collection 
trowels were cleaned with water and dried prior to collection to limit cross contamination. For 
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those locations that required microartifact samples to be collected, a 2–L measured plastic scoop 
was used to remove the proper amount of soil from the bucket into a Tyvek bag, while the rest of 
the matrix was screened for macroartifacts as normal (Note: this volume of soil was also taken 
into account when normalizing macroartifact counts and weights). A total of 515 postholes were 
excavated (thus yielding 515 soil samples and 74 microartifact samples) in the span of just under 
two weeks. 
 
Laboratory Methods 
Soils 
 A total of 515 samples of soil were collected from the Northern Settlement and exported 
to the University of South Florida for chemical analyses. Chemical residue analysis was 
completed on all 515 samples from the collection area in addition to eight off–site control 
samples for comparison. Off–site control samples were collected from two different geomorphic 
points within 1 km of Actuncan that approximated conditions of the sample area (e.g., elevation, 
slope). The chosen areas contained no known archaeological remains and are believed to 
represent regions unaffected by prehispanic human occupation. Four samples at each off–site 
location were collected using a nested sampling strategy. Before analyses were conducted, all 
samples were air dried, then pulverized with a Coors porcelain mortar to break up aggregates, 
and sieved through a 1 mm mesh. Inductively coupled plasma–mass spectrometry (ICP–MS) 
using the Foss mild acid–extraction technique (.60 M HCl + .16 M HNO3, trace metal grade) was 
used to characterize chemical concentrations (Lewis et al. 1993). To prepare each sample for 
ICP–MS analysis, 10 mL of the extractant were added to 1.0 g of soil in a clean polyethylene 
scintillation vial. Samples were shaken vigorously for 30 minutes on an electric shaker at 200 
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rpm. The solutions were then filtered using Whatman ashless filter paper and decanted into clean 
polyethylene vials. The solutions were diluted with Type II deionized water (1 mL into 10 mL) 
to bring the elemental concentrations into the optimal measurement range of the analytical 
instrument. I chose an extraction procedure, rather than a total digestion of the samples, for 
chemical analysis, because I am interested in anthropogenic inputs, not the total compositions of 
the soil (Wells 2010). Additionally, high elemental concentrations exhibited in total digestion 
samples can overwhelm the comparably small anthropogenic inputs (Middleton and Price 1996). 
The extractant procedures used here have been experimentally determined to remove many 
major and minor elements, including heavy metals (Linderholm and Lundberg 1994). 
 All samples were analyzed using a Perkin Elmer Elan II DRC quadrupole inductively 
coupled plasma–mass spectrometer (with background correction techniques facilitated by the 
WinLab 32 software providing detection limits close to 1 ppb for most elements; reported 
detection limits for the ICP–MS range from .1 ppb [.1 mg/L] to 1 ppb [mg/L] for most elements) 
at the Center for Geochemical Analysis at the University of South Florida. The calibrated 
concentrations of 21 elements were determined: aluminum (Al), barium (Ba), calcium (Ca), 
cobalt (Co), chromium (Cr), copper (Cu), iron (Fe), mercury (Hg), potassium (K), magnesium 
(Mg), manganese (Mn), sodium (Na), nickel (Ni), phosphorus (P), lead (Pb), strontium (Sr), 
titanium (Ti), uranium (U), vanadium (V), yttrium (Y), and zinc (Zn). The results were reported 
in parts per million (ppm) of the element.  
 
Macroartifacts 
 Macroartifacts are those artifacts collected from the ¼–inch mesh in the field and 
therefore larger than ¼–inch. A total of 2,369 artifacts from 515 postholes were collected and 
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analyzed. Artifacts from each posthole were first cleaned with water and left to dry on labeled 
screens overnight. They were divided into material class, then counted and weighed.  
 
Microartifacts 
 Microartifacts are considered those less than ¼–inch. A total of 74 microartifact samples 
were collected and analyzed. Only one of the proposed microartifact locations was unable to be 
examined (due to the presence of a large tree). Microartifacts were collected in the field using a 2 
L measured scoop and brought back to the field laboratory for processing. To aid in breaking up 
aggregates, the 2 L samples were soaked in five gallon buckets filled with water for one day, 
stirring occasionally. After the samples were deemed appropriately separated, they were water 
screened through a 
1
/16–inch mesh and laid out to dry on clean, empty flour sacks for at least one 
day. Wet sieving was used to not only separate soil from microartifacts but also to clean the 
microartifacts to aid in identification. After drying on flour sacks, samples were placed into 
lightweight, fine meshed material and hung on clotheslines to finish the drying process. In a 
humid climate, such as Belize, artifacts in general do not dry very quickly. The addition of the 
hanging lightweight material facilitated the drying process (previously, the project had only used 
flour sack drying) and decreased total drying time by several days. When drying was complete, 
after about another day, each sample was divided into three size fractions using a set of three 
nested screens. Size fractions include: 1) over ¼–inch (Fraction 1), 2) between ¼–inch and ⅛–
inch (Fraction 2), and 3) between ⅛–inch and 1/16–inch (Fraction 3). Anything that fell through 
the smallest screen was not collected. All 74 microartifact samples produced material in 
Fractions 2 and 3, while 69 of the 74 samples produced Fraction 1 material (in other words, five 
samples did not produce Fraction 1 material). Each fraction was placed in its own zip–lock bag, 
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and then all three fractions were packaged together into a larger zip–lock to keep proveniences 
together. The artifacts in the largest fraction, Fraction 1, are not technically considered to be 
microartifacts. However, they were collected and analyzed to use as a comparison to 
macroartifacts collected from the same locations. Fraction 1 samples were separated from 
Fractions 2 and 3 and analyzed in the field laboratory along with the macroartifacts described 
previously. The smallest two fractions, 2 and 3, were shipped to the University of South Florida 
for analysis. Microartifacts in each sample were first divided into artifact class. The analyses of 
Fractions 1 and 2 were completed visually. Fraction 3 was completed primarily by eye, but a 
microscopic lens was used occasionally to aid in the identification of materials. 
 
Material Classes 
This section describes the material classes used for the categorization of macroartifacts 
and microartifacts. Categories were based on previous methods used at Actuncan, which were 
developed from Cap’s (2011) investigations of the East Plaza at the site of Buenavista del Cayo. 
Some descriptions are accompanied by photographic examples at each scale level. Note that 
Fraction 1 can be considered equivalent to macroartifacts in regards to scale since both are 
greater than ¼–inch. All artifact photos presented below were taken with a Dino–Lite Digital 
Microscope. 
 Limestone. Although technically not an artifact, limestone was collected and categorized 
as an artifact class for the purposes of this study. Limestone is a naturally occurring sedimentary 
rock that is the primary type of material composing the bedrock of western Belize and much of 
Mesoamerica. It is the most common type of stone used in construction throughout the Belize 
River Valley (as fill, cut stone façades, and plaster), and is normally quarried locally. Limestone 
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at Actuncan is rather soft, is easily breakable, and ranges in color from cream to white to light 
gray. This class was not examined at the macroartifact level due to the fact that screeners are 
trained to discard limestone in the field. This is understandable, as most archaeological 
investigations are conducted on or very near architecture and therefore the presence of limestone 
is extremely high. Additionally, most quarried limestone that is not in situ will not provide very 
useful data for traditional research questions. However, this research explores not only 
architectural space, but also the open spaces between them. This means that documenting the 
presence or absence of limestone can be useful to this research. Abundant limestone should only 
be present in areas that have architecture, since excavations have demonstrated that bedrock at 
Actuncan is located significantly below the investigated areas and any naturally occurring 
limestone should be extremely limited. Therefore, if limestone is present in open areas with no 
known architecture, then there is the potential to uncover architecture not observable on the 
surface.  
 Quartz. Quartz is a mineral that is commonly found as grain inclusions in local limestone. 
Although quartz has been suggested to be used as a tool in Mesoamerica, particularly to aid in 
 
   
Figure 6.4. Examples of limestone from Fraction 1 (left), Fraction 2 (middle),  
and Fraction 3 (right). 
 
Op. 46 C/7 Op. 46 C/7 Op. 48 W/15 
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the carving of hard stones, such as jade, there is little evidence at this point of this practice at 
Actuncan. Any quartz present in the microartifact samples, particularly since it only occurred in 
Fractions 2 and 3, was presumably eroded out of the limestone as a part of natural weathering 
processes. Therefore, the presence of quartz and limestone should be positively correlated and 
evident of architectural areas. Microscopic photos were not taken of this category. 
 Charcoal. This material class consists of carbonized plant material. Charcoal is often 
valued in archaeological contexts as evidence of ritual burning, for radiocarbon dating, and 
providing data on ancient plant life. However, the usefulness of charcoal in the context of this 
research is limited since landowners have confirmed recent wide–scale burning of the research 
area, and samples were taken relatively close to the surface. Any charcoal collected is likely the 
result of modern anthropogenic burning and is therefore unlikely due to activities conducted by 
the Terminal Classic occupants of Actuncan. 
Chipped Stone (excluding obsidian). This category refers to all stone that has been 
anthropogenically modified using chipped stone technology (with the exception of obsidian, see 
below). This artifact class is assumed to be derived from production, maintenance or use of stone 
tools. Chipped stone was identified based on fracture patterning and angularity. Although it 
appeared that the most common material present was chert, chipped stones were not divided by 
specific geologic type. Chert at Actuncan comes in a variety of colors and opaqueness, therefore, 
attempting to identify sources is extremely challenging and was not attempted here. 
Obsidian. Obsidian, an igneous rock formed from rapidly cooling volcanic lava, was 
divided from all other chipped stone due to its relative rarity and ease of identification. Obsidian 
at Actuncan is fairly transparent and comes in a variety of shades of gray in addition to the 
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Figure 6.5. Examples of charcoal from Fraction 1 (left), Fraction 2 (middle),  
and Fraction 3 (right). 
 
   
Figure 6.6. Examples of chipped stone from Fraction 1 (left), Fraction 2 (middle), and 
Fraction 3 (right). 
 
occasional green. Obsidian fractures easily into fragments with very sharp edges, and therefore 
was popular as a cutting implement throughout Mesoamerica. The presence of obsidian is 
assumed to be due to production, maintenance, and/or use of tools. 
Slate. Slate is a soft metamorphic rock commonly used in the Belize River Valley to work 
into objects for personal ornamentation, such as jewelry. It is not considered chipped stone, and 
therefore not included in that category, because it is soft enough to carve and thus chipped stone 
technology was not necessary. Slate was identified based on its color and morphology; it is 
characterized by a gray color and strong foliation. 
 
Op. 46 C/7 Op. 46 C/7 Op. 46 G/7 
Op. 46 C/7 Op. 46 C/7 Op. 46 C/7 
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Figure 6.7. Examples of obsidian from Fraction 1 (left) and Fraction 3 (right).  
No obsidian was photographed in Fraction 2. 
 
   
Figure 6.8. Examples of slate from Fraction 1 (left), Fraction 2 (middle), and Fraction 3 (right). 
 
Jute. Jute (Pachychilus sp.) is a type of riverine freshwater snail sometimes used as a 
dietary supplement by the Classic Maya (Healy et al. 1990; Moholy–Nagy 1978; Sidrys 1983). 
Jute fragments were only able to be identified in Fraction 1 since, unfortunately, at the scale of 
Fractions 2 and 3, identification to species is not possible. Therefore, any shell fragments (with 
the exception of marine shell) were categorized together in the following material class, shell 
fragments. Since jute live in rivers, any jute present in the sample area must have been 
transported there by humans. Evidence of consumption is present on most jute remains at 
Actuncan in the form of a puncture hole in the side (see Figure 6.9). In addition to consumption, 
Op. 46 G/7 Op. 47 E/7 
Op. 46 G/7 Op. 46 C/3 Op. 48 Q/9 
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jute has been suggested to have been used in ritual activities, particularly ceremonial deposits, 
although this topic is debated (Halperin et al. 2003). 
Shell. Shell fragments in this category likely resulted from land snails that died and 
became incorporated into the soil matrix. Land snails, in contrast to shell from marine life (see 
below), have very thin, brittle shells. Shell fragments were identified by their smooth surface, 
with tiny ridges, and by their spiral structure (when present). Although defined as a category for 
classification purposes, the presence of land snails cannot be considered anthropogenic and 
therefore are not useful in the interpretation of activity loci. This category was created and 
recorded purely for the purpose of separating river, marine, and land shell.  
 Marine shell. Marine shell can be identified distinguished from land or riverine shell by 
its greater thickness and often shiny, iridescent surface. In coastal regions of the Maya area, 
marine shellfish was an important local food source (Claasen 1998). However, since Actuncan is 
located inland, any marine shell present in the sample area would had to have been transported 
there over a great distance by humans. Generally, the value of marine shell has been suggested to 
be positively correlated with the distance it is brought from the coast (Winters 1968). 
Additionally, artifacts made from marine shell were often traded across long distances and can 
 
  
Figure 6.9. Example of jute from Fraction 1. Note puncture hole in side. 
 
Op. 48 M/21 
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provide data on regional interactions (Trubitt 2003). With its symbolic link to the watery 
underworld, marine shell was often used by the ancient Maya for personal adornment, status 
markers, and in ritual activities (Trubitt 2003). Marine shell is rare at Actuncan and its presence 
can be interpreted as an exotic prestige good due to the distance it had to have been transported 
from the coast. Microscopic photos were not taken of this category. 
Bone. Due to the humid tropical environment of the Maya lowlands, bone preservation is 
poor. Bone fragments can be the result of cultural processes, such as human consumption or 
ritual deposits, or natural processes. With the samples in this study being located relatively near 
the surface, it is more likely that any animal bones collected were the result of recent natural 
activity and therefore must be interpreted with extreme caution. 
Ceramic. Both this category and the following one, daub, are types of fired clay. They 
were placed as separate categories based on their original function and were differentiated by 
 
   
 
   
Figure 6.10. Examples of near complete land shells (top row) and shell fragments (bottom row) 
from Fraction 1 (left), Fraction 2 (middle), and Fraction 3 (right). 
Op. 46 C/7 
Op. 46 C/7 
Op. 46 C/7 
Op. 46 C/7 
Op. 48 U/17 
Op. 48 K/15 
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Figure 6.11. Examples of bone from Fraction 1 (left) and Fraction 3 (right).  
No bone was recorded in Fraction 2. 
 
their form and inclusions. Daub is a construction material (discussed below), whereas ceramic 
material comes from the breakdown of hand crafted ceramic items such as vessels, figurines, or 
musical instruments. Breakage can occur accidentally from everyday use or by purposefully 
smashing the item in a ritual event. Ceramic sherds were identified by their angular shape and 
high number of inclusions.  
 Daub. Daub is a type of fired clay. In contrast to ceramics, daub tends to have very few 
inclusions (usually sand) and appears in globular forms often with voids formed from eroded 
organic material. Daub was primarily used in the Maya region as a building material in 
bajareque, sometimes called “wattle–and–daub,” construction. In this building technique, walls 
are created with sticks, then clay is placed over the sticks. Bajareque construction is common 
throughout the Belize River Valley (e.g., Willey et al. 1965; Yaeger 2000b); however, at some 
sites, structures were primarily made from pole and thatch with limited bajareque (e.g., Robin 
1999). The presence of daub in the sample area can be indicative of construction – particularly 
construction not otherwise visible if only perishable materials were used. Additionally, the spatial 
distribution of daub can delineate structure walls, as Cap (2011) demonstrated at Buenavista del 
Cayo. 
Op. 47 E/7 Op. 47 G/5 
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Figure 6.12. Examples of ceramics from Fraction 1 (left), Fraction 2 (middle),  
and Fraction 3 (right). 
 
 
Figure 6.13. Examples of daub from Fraction 1 (left), Fraction 2 (middle), and Fraction 3 (right). 
 
 
 
 
 
 
  
Op. 46 C/7 
Op. 46 C/7 Op. 46 C/7 Op. 48 E/1 
Op. 48 U/17 Op. 46 C/7 
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Chapter 7. 
Individual Analyses and Results 
 
 This section details the results of the analysis of soil chemical residues, macroartifacts, 
and microartifacts. The purpose of this section is to describe and understand each analysis 
individually before combining results to make conclusions based on multiple lines of evidence. 
Multiple analyses will be examined together in the following section. All raw artifact data are 
presented in Appendix I and all raw chemical data are displayed in Appendix II. Soil samples 
from Group 1 were collected for chemical analysis in a previous research season. These samples 
were treated identically to the samples from Op. 46, Op. 47, and Op. 48. All chemical data from 
the entire sampling region are combined in the discussion of soil chemical residues below. 
However, since Group 1 was thoroughly excavated throughout many seasons of fieldwork, the 
area it encompassed was unable to be sampled for macro– and microartifacts in the same manner 
as Op. 46, Op. 47, and Op. 48. Thus, the macro– and microartifact discussions below focus 
solely on the data obtained from Op. 46, Op. 47, and Op. 48, while an in–depth analysis of the 
excavations of Group 1 is discussed later. 
 
Soil Chemical Residues 
A total of 711 (515 from Op. 46, Op. 47, and Op. 48, 188 from Group 1, and eight off–
site controls) were analyzed for this study, each deriving from a unique provenience within the 
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sampling space. The calibrated concentrations of 21 elements were determined: aluminum (Al), 
barium (Ba), calcium (Ca), cobalt (Co), chromium (Cr), copper (Cu), iron (Fe), mercury (Hg), 
potassium (K), magnesium (Mg), manganese (Mn), sodium (Na), nickel (Ni), phosphorus (P), 
lead (Pb), strontium (Sr), titanium (Ti), uranium (U), vanadium (V), yttrium (Y), and zinc (Zn). 
Results were reported in parts per million (ppm; note: 1 ppm element = 1 mg element / 1 kg 
soil). The raw chemical data for the elements under consideration are presented in Appendix II. 
Overall, the data show < 5 percent variation on the NIST CRM (U.S. National Institute of 
Standards and Technology Certified Reference Material) for all standards and samples (including 
replicates), and < 5 percent error on internal quality control (blanks). In the below discussion, the 
703 samples from Op. 46, Op. 47, and Op. 48, and Group 1 are referred to as “on–site samples,” 
while the remaining eight samples are referred to as “off–site controls.” 
Summary statistics for the results of the on–site chemical analysis are displayed in Table 
7.1. A graphical representation of a selection of this information appears as a side–by–side 
boxplot in Figure 7.1. The soils and sediments sampled in this study were highly calcareous, 
having developed from a limestone substrate, and therefore including Ca in this activity analysis 
can be problematic. Additionally, the relatively high concentrations of Ca overwhelm the lower 
concentrations exhibited in the remainder of elements. Therefore, Ca was omitted from 
consideration. Generally for activity analysis, the most useful elements are those whose datasets 
have large ranges and high standard deviations (Wells et al. 2007). This means that the 
deposition of the element varies spatially and is not homogeneous across the study area (Wells et 
al. 2007). From the descriptive statistics of the on–site samples, it is clear that P has a wide range 
and the largest standard deviation. This indicates that some samples are marked by especially  
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Table 7.1. Summary Statistics for Soil Chemical Data, On–site Samples (ppm, n = 703). 
Variable min. max. range mean 
standard 
deviation 
coefficient of 
variation* 
Al <.1 158.5 158.5 38.2 26.1 68.2 
Ba <.1 19.1 19.1 4.8 3.1 65.1 
Ca <.1 16339.0 16339.0 4998.3 4274.7 85.5 
Co <.1 .3 .3 .1 <.1 67.5 
Cr <.1 .4 .4 .1 .1 109.3 
Cu <.1 1.9 1.9 .6 .3 55.4 
Fe <.1 70.4 70.4 8.9 8.2 92.2 
Hg <.1 .7 .7 <.1 <.1 319.2 
K .1 126.7 126.6 23.1 17.0 73.5 
Mg <.1 196.2 196.2 38.2 20.8 54.6 
Mn <.1 26.6 26.6 5.2 4.6 89.7 
Na <.1 51.2 51.2 10.8 5.3 48.8 
Ni <.1 159.1 159.1 .8 6.0 796.6 
P <.1 535.7 535.6 41.9 59.9 143.2 
Pb <.1 .7 .7 .2 .1 46.4 
Sr <.1 4.9 4.9 2.0 1.1 57.1 
Ti <.1 3.6 3.6 .3 .4 121.9 
U <.1 .6 .6 .2 .2 73.1 
V <.1 2.4 2.4 .3 .6 191.0 
Y <.1 .9 .9 .3 .1 41.8 
Zn <.1 6.9 6.9 1.0 .7 69.6 
*coefficient of variation = (standard deviation / mean) x 100 
  Note: "<.1" indicates levels are below the detection limits of the ICP-MS 
  
high (or low) P levels which may signal activity loci involving the deposition of organics. In 
addition, Al, Fe, K, and Mg also have comparably wide ranges and several outliers (and to a 
lesser extent Ba, Mn, and Na) thus suggesting that these elements, too, vary across space. The 
absolute concentrations of the remaining elements are much lower and do not appear to be 
behaviorally relevant at the ppm level. Therefore, these elements (Co, Cr, Cu, Hg, Ni, Pb, Sr, Ti, 
U, V, Y, and Zn) were excluded from further analysis since they will not be useful for  
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Figure 7.1. Side–by–side boxplot for soil chemical data, on–site samples (ppm, n = 703). 
 
understanding activity areas. Finally, Na was also omitted from further analysis, because it is too 
reactive to be useful in this type of study.  
For comparative purposes, summary statistics and a side–by–side boxplot of the off–site 
controls are displayed in Table 7.2 and Figure 7.2, respectively. As with the on–site samples, Ca 
was removed from the boxplot due to its overwhelmingly high concentrations. As expected with 
the off–site samples, ranges for all elements are significantly lower than the on–site samples 
(especially P). The differences in elemental concentrations between off–site and on–site samples 
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are presumably due to the chemical additions from human activity into the soil throughout the 
sample area. Although Al, Fe, and Mg have wide ranges in comparison to the rest of the 
elements within the off–site controls, when compared to the elemental ranges present in the on–
site dataset, their ranges are fairly small. 
 
Table 7.2. Summary Statistics for Soil Chemical Sata, Off–site Controls (ppm, n = 8). 
Variable min. max. range mean 
standard 
deviation 
coefficient of 
variation* 
Al <.1 73.5 73.5 44.9 24.4 54.4 
Ba 2.1 6.7 4.6 4.6 1.6 34.8 
Ca 424.2 8332.8 7908.6 4682.4 3521.7 75.2 
Co <.1 .1 .1 <.1 <.1 58.7 
Cr .1 .1 .1 .1 <.1 18.8 
Cu .1 .3 .2 .2 .1 38.6 
Fe 4.5 29.5 25.0 14.0 9.9 70.8 
Hg <.1 <.1 <.1 <.1 <.1 <.1 
K 8.6 14.2 5.6 11.5 2.2 19.1 
Mg 1.3 4.1 2.8 3.0 1.0 35.2 
Mn .3 .6 .3 .5 .1 22.2 
Na 17.9 52.2 34.4 36.9 13.6 36.8 
Ni 3.2 7.2 3.9 5.1 1.4 27.1 
P <.1 .8 .8 .3 .4 114.5 
Pb .1 .3 .1 .2 .1 30.2 
Sr <.1 2.5 2.5 1.2 1.1 85.3 
Ti .1 .1 .1 .1 <.1 23.2 
U <.1 <.1 <.1 <.1 <.1 43.8 
V 1.5 2.0 .6 1.7 .2 13.3 
Y .4 .8 .4 .7 .2 23.0 
Zn .5 .8 .3 .7 .1 16.3 
*coefficient of variation = (standard deviation / mean) x 100 
  Note: "<.1" indicates levels are below the detection limits of the ICP-MS 
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Figure 7.2. Side–by–side boxplot for soil chemical data, off–site controls (ppm, n = 8). 
 
Principal components analysis of a selection of the ICP–MS chemical data was conducted 
using a correlation matrix to examine what chemicals contribute most to the variation present 
within the data. The results are summarized in Figure 7.3 as a scatterplot. The samples were 
separated according to location to examine whether there was a difference between the 
architectural areas and the open spaces between. Together, Factors 1 and 2 account for the 
majority of the variation within the sampled area (54.2 percent). Within Factor 1, which explains  
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Figure 7.3. Scatterplot of the first two factor scores from principal components analysis.  
Numbers in parentheses show component loadings. 
 
41.0 percent of the total variation, Mn, P, and Mg contribute the most. These elements represent 
anthropogenic inputs to the soil. In Factor 2, which explains 13.2 percent of the total variation,  
Al contributes the most to the extraction. This element is a natural component of local clays and 
thus Factor 2 represents the diagenetic components of the soils. If similar activities occurred 
throughout the sample area, the scatterplot would not be able to separate distinct groupings of 
samples based on location. Alternatively, if different locations served as loci for different types 
of activities, the scatterplot would show noticeable clusters of samples.  
 99 
 
The scatterplot in Figure 7.3 shows that the soils from Group 1 have different elements 
that are contributing to their variation compared to the rest of the dataset, suggesting a different 
use for the space in comparison to the rest of the sample area. Group 6 soils have similar 
elements contributing to their variation as Op. 48 (between groups), suggesting activities here 
were not vastly different that those that occurred between groups. Samples from Group 5 fall in 
between the Group 6/Op. 48 and Group 1 clusters. 
To evaluate the possibility that activity loci within the sample area varied by location, 
discriminant function analysis was conducted. The discriminant function analysis produced three 
discriminant functions (Table 7.3). The first explained 85.2 percent of the variance (canonical R
2
 
= .90), with the second explaining 13.1 percent of the variance (canonical R
2
 = .64) and the third 
explaining 1.8 percent of the variance (canonical R
2
 = .29). Table 7.4 displays the factor structure 
matrix for the three functions. A visual representation of the analysis is displayed as a scatterplot 
in Figure 7.4. The results show that Group 1 and Op. 48 have distinctly different chemical 
signatures suggesting that ancient activities practiced in these two areas differed. Additionally, 
Group 5 contains different chemical signatures than either Group 1 or Op. 48, while Group 6 is 
not distinct, overlapping with both Group 5 and Op. 48. 
The principal components and discriminant function analyses show how the soils 
throughout the sample area vary by concentration and combination of elements. Next, it is useful 
to examine these differences spatially. Since some activities, especially those involving organic 
materials, result in the production and deposition of elemental P in the form of phosphate 
compounds (e.g., PO4
3–
) that bind to the surfaces of mineral particles in soils, studying the 
horizontal distribution of the concentrations of different chemical elements is one way to detect  
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Table 7.3. Discriminant Functions with their Eigenvalues and Percent Variance Explained. 
Function Eigenvalue 
Variance 
Explained (%) 
Cumulative 
Variance Explained 
(%) 
1 4.442 85.2 85.2 
2 .683 13.1 98.2 
3 .092 1.8 100.0 
 
Table 7.4. Factor Structure Matrix from Discriminant Function Analysis. 
Element 
Function 
1 2 3 
Al –.246 .512 .203 
Ba .204 .051 –.072 
Fe –.238 –.163 .814 
K .141 .573 .313 
Mg .310 .547 –.188 
Mn .732 .406 .178 
P .490 .152 –.238 
 
 
Figure 7.4. Scatterplot of the first two functions from discriminant function analysis. 
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original activity locations. Given that P has the highest standard deviation, contributes strongly 
to the total variation present within the data, and can be associated with specific human activities 
(food–related practices such as preparation and/or consumption), it is instructive to examine its 
distribution across the study area. In addition, I chose five other elements to examine spatially: 
Ba, Fe, K, Mg, and Mn.  
I used Kriging to examine the spatial distributions of the chosen elements by creating 
density maps of elemental concentrations as they change over space. Wells and colleagues 
(2007:225) describe the theoretical basis behind Kriging: 
Kriging [is] an empirical model that makes use of spatial dynamics to interpolate 
unknown values based on known values... The basic idea is that regions close together 
are more likely to have similar values than regions farther apart. Kriging is based on the 
assumption that the variables between two known points follow a stochastic process, 
which is characterized by a variogram model. A variogram model predicts the spatial 
correlation between two points in such a way that allows the degree of correlation to 
change according to the spatial arrangement of the samples. Points that are near each 
other have a certain degree of spatial correlation, but points that are widely separated are 
statistically independent. Conceptually, variance in Kriging plays the role of a weighting 
function. In the Kriging method, every known data value and every missing data value 
have an associated variance. Kriging estimates the missing data values using variance 
curves as weighting functions when estimating the missing data values. The primary 
objective in Kriging is to minimize the values of those variances and, by doing so, 
estimate the "best" data value for each missing data point. 
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In addition to the variance and range, Kriging allows for a variance discontinuity at the 
known data value, commonly referred to as the nugget. This effect causes a step increase in 
variance just away from the known data value (Cressie 1990; Kitanidis 1997). In the current 
study, the nugget value was set to zero, producing no nugget effect. 
Semivariogram models were created to fit the data using the computer software program 
Surfer, version 7.0 (manufactured by Golden Software, Inc., Golden, Colorado, USA). The data 
were then plotted, based on the semivariogram, using a regular xyz grid, creating an image map 
of the kriged elemental data. This map was then overlaid on a plan view base map of the sample 
area. The resulting images represent densities of each variable as it changes over space. Different 
semivariogram models were employed depending on the distributions of the data to interpolate 
concentrations across the sample space. Spatial distribution maps of the selected elements (P, Ba, 
Fe, K, Mg, and Mn) appear in Figures 7.5–7.10. The semivariograms used in each instance are 
presented next to their corresponding image maps. In these plots, the x–axis represents the lag 
distance, that is, the spatial distance (in meters) between the samples. The y–axis represents the 
diffeences, or variance, in concentrations (mg element/kg soil) between the sample data. In each 
spatial distribution map, darker red indicates higher concentrations of the element in question. It 
should be noted, however, that higher elemental concentrations do not necessarily reflect the 
intensity or longevity of the activity responsible for the deposition of that element, since these 
characteristics of activities are affected by numerous long–term processes that differentially 
impact elemental deposition and retention (see Bethell and Máté 1989; Hammond 1983). 
Before examining the spatial distributions, it is important to observe that the 
semivariogram models used in these interpolations, in most instances, fit the data well. In other  
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Figure 7.5. Kriged image map showing the distribution of extractable soil P 
(Kriging type = point, based on a logarithmic variogram model, pictured right). 
 
 
 
Figure 7.6. Kriged image map showing the distribution of extractable soil Ba 
(Kriging type = point, based on an exponential variogram model, pictured right).  
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Figure 7.7. Kriged image map showing the distribution of extractable soil Fe 
(Kriging type = point, based on a rational quadratic variogram model, pictured right). 
 
 
Figure 7.8. Kriged image map showing the distribution of extractable soil K 
(Kriging type = point, based on a logarithmic variogram model, pictured right). 
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Figure 7.9. Kriged image map showing the distribution of extractable soil Mg 
(Kriging type = point, based on a rational quadratic variogram model, pictured right). 
 
 
Figure 7.10. Kriged image map showing the distribution of extractable soil Mn 
(Kriging type = point, based on an exponential variogram model, pictured right). 
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words, the differences (distances) between predicted (model) and observed (data) values are 
generally low for each model, particularly in the case of the model for K variance. There are two 
exceptions, however. In the models for both P and Ba variances, the model predicts variances at 
high distances well, but less so for the lowest distances. In fact, the model underestimates the P 
and Ba variances for low distances. As a result, there are a few small areas in each of the 
corresponding the image maps that appear somewhat “washed out” (the yellow color is bright or 
intense). Still, I am confident that all of the models presented provide an accurate (though less 
precise in some instances) indication of the distribution of extracted chemical elements. 
In terms of chemical concentrations, if activities and their locations within the sample 
region were focused in specific areas, I would expect to see clear definitions of activity loci 
where chemical concentrations are at significantly higher levels (dark red in the spatial 
distribution maps). Alternatively, if activities were overlapping and generalized throughout the 
area, I would expect to see a more homogeneous distribution of chemical concentrations.  
Turning to the distribution maps, the distribution of P appears to be relatively 
homogeneous, with slightly higher concentrations around Group 5 and Group 1 and heavily 
enriched areas within Group 1. It is important to note, however, that although concentrations of P 
are similar throughout the space, these concentrations are higher than the near zero 
concentrations present in the off–site samples (see summary statistics and side–by–side boxplots 
displayed previously). This means that the P present is not natural and, rather, is anthropogenic in 
nature. Further, this suggests that not only the patio groups, but also the empty spaces between 
architecture were being heavily trafficked in a generalized way. The higher concentrations 
surrounding Group 1, and to a lesser extent Group 5, suggest that activities in these areas may 
have been more focused in these particular locations. Additionally, these location specific 
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activities, particularly in Group 1, extend beyond the formal patio group and into nearby 
surrounding areas. The P–enriched areas (together with very low concentrations) present in the 
central patio space of Group 1 suggest an even more location specific activity space, perhaps 
representing an activity association between the western and eastern structures. This central patio 
concentration pattern is also repeated with Ba and, to a lesser extent, K and Mn. Another P–
enriched space, located in the southwest corner of the Group 1 patio between structures, may be 
indicative of a waste disposal area, or midden, with P emanating from organics.  
Concentrations of Ba appear to be more heterogeneous than P. The southern section of the 
sample area, including Group 1 and Group 5, contain areas of high Ba concentrations, while the 
distribution in the northern section of the sample area, including Group 6, is more homogeneous 
with overall low concentrations. It is possible that the high Ba concentrations present in the south 
and east of Group 1 derive from the presence of lime plaster. This material was commonly used 
throughout the Maya region in the construction of floors or building façades. Plaster is made 
from limestone which, in the region of Actuncan, includes high concentrations of Ba. If this is 
the reason for the presence of elevated Ba levels in some areas, it appears that the construction of 
Group 1 included more plaster than Group 5, while Group 6 architecture includes almost no 
evidence of plaster. Additionally, an area of high Ba concentration appears south of Group 1. If 
one were to continue due south of the sample area, one would enter a large public area referred to 
as Plaza H. This high Ba concentration may be related to plaster associated with this public 
space. 
 Turning to Fe, concentrations throughout the sample space appear generally low, though 
a few high level areas appear, particularly in association with Group 1. There are higher 
concentrations of Fe in the space between Group 1 and Group 6, in addition to even higher 
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concentrations directly off of Group 1 architecture. Deposition of Fe can be associated with iron 
oxide, a mineral commonly employed in ceremonial contexts including rituals using ochre and 
hematite. If the patterns of Fe deposition resulted from the use of pigments, the open area 
between Group 1 and Group 6, as well as possibly Group 1 itself, may have been used for special 
ritual functions. The high concentration of Fe in the southwest corner of the Group 1 patio 
between structures overlaps with a P–enriched area and may be indicative of the patio space 
being swept clean at the conclusion of ceremonies within the patio space (with minerals used 
during any rituals being swept into the trash disposal area there). However, other elements 
associated with mineral pigments, including Cu, Hg, Ti, and Zn, were not present in the sample 
area in high concentrations (see previous summary statistics table), thus suggesting other 
ceremonial pigments, such as cinnabar (mercuric sulfide, HgS), were not used in these rituals.  
 The spatial distributions of K show a variety of areas with high concentrations. All three 
groups display high concentrations of K in addition to the space between Group 6 and Group 1, 
and some areas in the architecturally free region north of Group 5. The deposition of K has been 
associated with wood ash (particularly potash), likely indicating the burning of organic matter, 
such as incense in ritual events or for cooking and food preparation. The activities responsible 
for depositing K into the sample area do not appear to be bounded by architecture, but, rather, 
were practiced throughout the study area. 
Concentrations of both Mg and Mn appear to be homogeneous and low throughout the 
sample region, with the exception of elevated areas within Group 1 and Group 5, and to a lesser 
extent Group 6. However, the higher concentrations of Mn within Group 1 expand beyond the 
architecturally bounded space, whereas they appear more confined to the architectural space in 
Group 5 and Group 6. The higher concentrations of Mg appear to be confined to architectural 
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space for all groups. Overall, there is very little extractable Mn or Mg present in the open areas 
between the groups, suggesting that no activities responsible for the deposition of Mn or Mg took 
place far from households (with the exception of Mn directly surrounding Group 1). The 
deposition of Mg, as with K, is often associated with wood ash from the burning of organic 
matter, whereas Mn deposition derives from organic refuse disposal. Considering that Mg and 
Mn show similar patterns, in that they tend to be directly associated with households and not the 
spaces in between them, it is possible that elevated concentrations of these elements represent 
areas for food preparation, consumption, and disposal. The larger areas of high concentrations of 
Mn, or food disposal areas, extending past the architecture of Group 1 may indicate that Group 1 
hosted food–related activities for a larger number of participants, thus disposing of more waste.  
 
Macroartifacts 
A total of 2,369 artifacts from 515 postholes were analyzed. Artifacts from each posthole 
were first divided into artifact class, then counted and weighed (to the .01 g). Summary statistics 
are displayed in Table 7.5. A graphical representation of a selection of this information appears 
as a side–by–side boxplot in Figure 7.11. As expected, due to the nature of open spaces, most 
artifact numbers were very low (ranging from 1–34 total artifacts per posthole), with many 
postholes producing no macroartifacts (n=164). In addition to the artifact numbers being few, 
they were also small in size thus making ceramic diagnostics challenging (in most cases, not 
possible). However, with the aid of Dr. LeCount, several Late and Terminal Classic diagnostic 
ceramics were identified, including 82 ash ware (unspecified types and forms), two Mount 
Maloney (types unspecified), six Belize Red type (forms unspecified), and one Alexander Jar 
piecrust rim. 
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Table 7.5. Summary Statistics of Macroartifact Counts by Artifact Class. 
Artifact 
class n min max range mean 
standard 
deviation 
coefficient of 
variation* 
overall 
artifacts 2369 1 35 34 7 5 71 
ceramic 1871 1 32 31 5 4 80 
daub 38 1 2 1 1 0 0 
lithic 404 1 11 10 2 1 50 
jute 48 1 29 28 3 7 233 
obsidian 2 1 1 0 1 0 0 
slate 3 1 2 1 2 1 50 
quartz 1 1 1 0 n/a n/a n/a 
bone 1 1 1 0 n/a n/a n/a 
tortoise shell 1 1 1 0 n/a n/a n/a 
*coefficient of variation = (standard deviation / mean) x 100 
   Note: Postholes that yielded 0 artifacts were not figured into calculations. 
   
 
Figure 7.11. Side–by–side boxplot of selected macroartifact classes. 
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Overall, ceramics accounted for the highest number of artifacts as well as the widest 
range and also has a large standard deviation. As with the chemical concentrations examined 
previously, high ranges and standard deviations mean that the deposition of the material class 
varies spatially and is not homogeneous across the study region. The only artifact class with a 
higher standard deviation than ceramics is jute, though this is due to an outlier as evident in the 
side–by–side boxplot. Chipped stone is the only other category with a noticeably large range and 
standard deviation.   
As with soil chemical residues, Kriging was used to examine the spatial distributions of a 
selection of artifact classes. To account for differing total posthole depths, and soil being 
removed from some samples for microartifact analysis, artifact counts were standardized by 
dividing by the total volume of soil excavated for each sample (and subtracting 2 L when 
necessary). For spatial analysis, three material classes were chosen for examination: ceramic, 
daub, and chipped stone. These categories were chosen for use with both macroartifacts and 
microartifacts for comparison at various scales. Additionally, these three categories are those 
which vary the most when considering all macro– and microartifact categories. Spatial 
distribution maps appear in Figures 7.12–7.14. Slate and obsidian quantities were not high 
enough to consider spatial distribution maps, however, due to their rarity and importance, their 
locations were mapped onto the chipped stone spatial distribution maps. Due to extensive 
excavations, Group 1 was not sampled in the same manner as the rest of the sample area. As a 
result, this area of the spatial distribution maps is blocked out in white and will not be considered 
for this part of the analysis. The excavations at Group 1 are discussed in a following section. 
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Figure 7.12 Kriged image map showing the distribution of macro–ceramics 
(Kriging type = point, based on a rational quadratic variogram model, pictured right). 
 
 
Figure 7.13. Kriged image map showing the distribution of macro–daub 
(Kriging type = point, based on a logarithmic variogram model, pictured right). 
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Figure 7.14. Kriged image map showing the distribution of macro–chipped stone, obsidian, and 
slate (Kriging type = point, based on a rational quadratic variogram model, pictured right). 
 
For ceramics, daub, and chipped stone, their distributions all appear to be associated with 
architecture. There are high levels of ceramics within Group 5 and Group 6, and ceramics appear 
to extend to the spaces just beyond Group 1 while being rather absent in the rest of the sample 
area. Daub is fairly nonexistent with the exception of the western part of Group 6 and 
surrounding it. Elevated chipped stone concentrations appear in the same areas with high ceramic 
quantities in Group 5, while the rest of the space contains very few macroartifacts. The obsidian 
and slate seem to be randomly distributed and not associated with architecture or the presence of 
other material classes. 
 
Microartifacts 
 A total of 74 microartifact samples were collected and analyzed, each consisting of three 
Fractions (Fraction 1: over ¼–inch; Fraction 2: between ¼–inch and ⅛–inch; Fraction 3: between 
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⅛–inch and 1/16–inch). As with macroartifacts, microartifacts were first sorted by material class. 
A selection of classes were counted, while all classes were weighed (to the .01 g). The choice to 
selectively count artifact classes was decided upon due to the abundance of many classes, 
particularly limestone, whose total numbers were extremely high in the first few samples. 
Microartifact analysis is already an extremely time consuming process so simplification was 
chosen. Summary statistics for each fraction are displayed in Tables 7.6–7.8. Graphical 
representations of a selection of this information appears as side–by–side boxplots in Figures 
7.15–7.17. 
Similarly to macroartifacts, ceramics accounted for the highest quantity as well as the 
widest range and largest standard deviation in Fraction 1 (excluding limestone, which will be 
discussed later, and omitting charcoal for reasons discussed in Chapter 6). The next highest 
quantity, range, and standard deviation is chipped stone, followed by daub. Fraction 2 follows a 
similar pattern with the exception of range, where daub represents the highest range, followed by 
ceramic, then chipped stone. In Fraction 3, daub completely surpasses ceramics in quantity, 
range, and standard deviation with ceramics following close behind, and finally, chipped stone. 
As with macroartifacts, three material classes were chosen for further analysis: ceramic, daub, 
and chipped stone. In the analysis that follows, each material class is considered at all three 
fractions before moving to the next material class. Due to the spacing between microartifact 
sample locations, rather than interpolated spatial distributions, I mapped distributions using point  
density maps, based on the frequency of artifacts per sample locus. Ceramic density maps appear 
in Figures 7.18–7.20, daub in Figures 7.21–7.23, and chipped stone in Figures 7.24–7.26. Again, 
slate and obsidian locations were identified on the chipped stone maps and Group 1 is blocked 
out, this time in grey. 
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Table 7.6. Summary Statistics for Fraction 1 by Artifact Class. 
Artifact 
class 
n/          
total g min max range mean 
standard 
deviation 
coefficient of 
variation* 
ceramic
#
 464 1 42 41 7 7 100 
daub
#
 33 1 5 4 2 1 50 
lithic
#
 136 1 8 7 3 2 67 
jute
#
 6 1 1 0 1 0 0 
bone
#
 1 1 1 0 n/a n/a n/a 
slate
#
 1 1 1 0 n/a n/a n/a 
obsidian
#
 2 1 1 0 1 0 0 
charcoal
g
 7.59 .11 6.91 6.80 2.53 3.80 150.20 
land shell
g
 3.30 .03 1.83 1.80 .28 .50 178.57 
quartz
g
 .00 .00 .00 .00 n/a n/a n/a 
limestone
g
 2354.38 .59 292.89 292.30 49.05 73.69 150.23 
*coefficient of variation = (standard deviation / mean) x 100 
   Note1: Postholes that yielded 0 artifacts were not figured into calculations. 
  Note2: Artifact classes showing “#” are displayed by counts, those showing “g” are shown by weights in grams 
 
 
Figure 7.15. Side–by–side boxplot of selected artifact classes for Fraction 1. 
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Table 7.7. Summary Statistics for Fraction 2 by Artifact Class. 
Artifact 
class 
n/          
total g min max range mean 
standard 
deviation 
coefficient of 
variation* 
ceramic
#
 507 1 26 25 8 7 88 
daub
#
 296 1 49 48 5 7 140 
lithic
#
 310 1 22 21 5 4 80 
bone
#
 0 0 0 0 n/a n/a n/a 
slate
#
 9 1 3 2 2 1 50 
obsidian
#
 1 1 1 0 n/a n/a n/a 
charcoal
g
 5.56 .01 2.42 2.41 .25 .52 208.00 
land shell
g
 5.75 .01 .64 .63 .16 .15 93.75 
quartz
g
 4.65 .01 .40 .39 .15 .09 60.00 
limestone
g
 258.45 .03 21.71 21.68 4.53 5.56 122.74 
*coefficient of variation = (standard deviation / mean) x 100 
   Note1: Postholes that yielded 0 artifacts were not figured into calculations. 
  Note2: Artifact classes showing “#” are displayed by counts, those showing “g” are shown by weights in grams 
 
 
Figure 7.16. Side–by–side boxplot of selected artifact classes for Fraction 2. 
Table 7.8. Summary Statistics for Fraction 3 by Artifact Class. 
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Artifact 
class 
n/          
total g min max range mean 
standard 
deviation 
coefficient of 
variation* 
ceramic
#
 1488 2 163 161 33 40 121 
daub
#
 2138 1 391 390 29 47 162 
lithic
#
 1058 1 49 48 15 10 67 
bone
#
 10 1 2 1 1 0 0 
slate
#
 37 1 4 3 2 1 50 
obsidian
#
 1 1 1 0 n/a n/a n/a 
marine shell
#
 1 1 1 0 n/a n/a n/a 
charcoal
g
 3.58 .01 1.11 1.10 .12 .26 216.67 
land shell
g
 9.28 .01 .60 .59 .17 .16 94.12 
quartz
g
 38.27 .01 7.01 7.00 .52 .90 173.08 
limestone
g
 199.44 .01 19.25 19.24 2.70 4.02 148.89 
*coefficient of variation = (standard deviation / mean) x 100 
   Note1: Postholes that yielded 0 artifacts were not figured into calculations. 
  Note2: Artifact classes showing “#” are displayed by counts, those showing “g” are shown by weights in grams 
 
 
Figure 7.17. Side–by–side boxplot of selected artifact classes for Fraction 3. 
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At the largest fraction, Fraction 1, micro–ceramic distributions appear rather 
homogeneous, with only one large concentration in the northwest. However, areas containing 
higher quantities become apparent as scale is decreased, with higher concentrations within as 
well as between architecture in Fraction 2, and high concentrations more constrained to 
architecture in Fraction 3. Considering all three scales, it appears that there are a variety of areas 
where activities involving ceramics occurred, both in relation to architecture in addition to the 
spaces between.  
The distribution of daub, in most cases, appears fairly constrained to the architectural 
areas. In particular, the highest quantities of daub appear in association with the eastern structure 
of Group 6 while the daub from Group 1 extends fairly far beyond the formal patio space. Group 
5 does not appear to have high concentrations of daub, suggesting perhaps different building 
strategies were employed here. Only at the smallest scale, Fraction 3, are there significant 
quantities of daub present between architecture.  
Turning finally to chipped stone distributions, a majority of the high chipped stone 
concentrations appear off–structure. There appear to be areas with elevated levels of chipped 
stone to the northeast of both Group 5 and Group 1 in similar locations relative to the 
architecture, but this pattern does not seem to be repeated at Group 6. Additionally, at the 
smallest scale, Fraction 3, there are a variety of areas containing high quantities of chipped stone 
in between the residential groups. Many, although not all, of the slate appears to be associated  
with the chipped stone concentrations while obsidian appears to be more randomly distributed. 
In addition to ceramic, daub, and chipped stone, limestone was chosen to compare across 
microartifact fractions using spatial distributions. In the field, screeners are trained to discard 
limestone, and therefore this category is not present in the macroartifact analysis presented 
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Figure 7.18. Point density map showing the distribution of micro–ceramics, Fraction 1. 
 
 
Figure 7.19. Point density map showing the distribution of micro–ceramics, Fraction 2. 
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Figure 7.20. Point density map showing the distribution of micro–ceramics, Fraction 3. 
 
 
Figure 7.21. Point density map showing the distribution of micro–daub, Fraction 1. 
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Figure 7.22. Point density map showing the distribution of micro–daub, Fraction 2. 
 
 
Figure 7.23. Point density map showing the distribution of micro–daub, Fraction 3. 
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Figure 7.24. Point density map showing the distribution of micro–chipped stone, obsidian, and 
slate, Fraction 1. 
 
 
Figure 7.25. Point density map showing the distribution of micro–chipped stone, obsidian, and 
slate, Fraction 2. 
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Figure 7.26. Point density map showing the distribution of micro–chipped stone, obsidian, and 
slate, Fraction 3. 
 
previously. Microartifact analysis provides a unique opportunity to analyze the distribution of 
limestone across open spaces. Since Actuncan is located so far above the natural limestone 
bedrock, any limestone occurring in the sample area should be anthropogenic. Additionally, 
since limestone is known primarily to have been used as a building material, it is expected that 
limestone would only be present in those areas with architecture (i.e., the groups), and not in the 
open spaces between them; the below analysis tests this hypothesis. Figures 7.27–7.29 display 
spatial distribution maps of limestone at the three microartifact scales. 
Limestone distributions at the largest scale, Fraction 1, appear to support the hypothesis 
that limestone is primarily present in architectural spaces since there is a much higher 
concentration of limestone in Group 5 (though noticeably not in Group 6). However, as the scale  
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Figure 7.27. Point density map showing the distribution of micro–limestone, Fraction 1. 
 
 
Figure 7.28. Point density map showing the distribution of micro–limestone, Fraction 2. 
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Figure 7.29. Point density map showing the distribution of micro–limestone, Fraction 3. 
 
is decreased to Fractions 2 and 3, areas with high concentrations of limestone between 
architecture appear, specifically, to the northwest and northeast of Group 1. Architecture is not  
visible from the surface in these locales, and therefore goes against my expectations that 
limestone is not present between architecture. However, if the presence of high quantities of 
limestone is indicative of human construction, it is possible that these high concentrations 
represent buried architecture, perhaps auxiliary platforms to nearby structures. This hypothesis 
could be investigated through further excavation of the sample area.  
 
A Comparison between Macroartifacts and Fraction 1 Microartifacts  
 Fraction 1 of the microartifacts includes those artifacts greater than ¼–inch and are thus 
not technically considered microartifacts. Fraction 1 was examined in order to compare with 
macroartifacts; theoretically, artifact distributions for these two categories should be similar 
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since they both represent artifacts larger than ¼–inch. I do not expect the spatial distributions to 
look identical, but they should be able to generally show similar patterns of high and low artifact 
concentrations. The manner in which the artifacts were collected is where these categories differ, 
and I am interested to compare these collection methods for similarity. Figures 7.30–7.32 display 
macroartifact and Fraction 1 microartifact spatial distribution maps. These are the same images 
presented earlier, simply displayed side–by–side for ease of comparison. 
Though there are some overlaps and similarities, overall macroartifact distributions do 
not match many of the areas with elevated quantities of artifacts that Fraction 1 microartifacts 
display, and vice versa. For ceramics, a high concentration appears in the northwest portion of 
the sample area on the microartifact distribution that is not evident when examining 
macroartifacts. However, macroartifacts display high concentrations within Group 5 and Group 6 
do appear in the microartifact distributions. Nonetheless, both categories display slightly higher 
 
 
  
Figure 7.30. Comparison of macro–ceramic (left) and Fraction 1 micro–ceramic (right) 
spatial distributions. 
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Figure 7.31. Comparison of macro–daub (left) and Fraction 1 micro–daub (right) 
spatial distributions. 
 
  
Figure 7.32. Comparison of macro–chipped stone (left) and Fraction 1 micro–chipped stone 
(right) spatial distributions. 
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concentrations of ceramics surrounding Group 1. Turning to daub, both categories show high 
concentrations of daub at Group 6. Yet the macroartifacts show the distribution concentrated in 
the western portion while microartifacts show concentrations in the east. Still, both categories 
show daub outside the boundaries of Group 1, though the microartifact distribution defines it 
more clearly. Finally, macro–chipped stone distributions do not display the high concentrations 
present between architecture in the micro–chipped stone distributions, though it does show areas 
with high quantities in Group 5 more clearly than micro–chipped stone distributions. 
Macroartifact and Fraction 1 microartifacts did not align as closely as I had expected. I 
conclude that is primarily due to the different methods in which artifacts were collected, though 
likely to some degree in combination with simple human error. Since macroartifacts are collected 
from the screen in the field, they are dirty and not always easy to distinguish from non–artifacts, 
such as a dense clump of soil. Alternatively, microartifacts are washed prior to examination and 
thus sorting artifacts from non–artifacts is more straightforward. Though comparing 
macroartifacts from one locale with macroartifacts from another area and microartifacts from the 
first region with microartifacts from the second likely will provide a solid basis for 
interpretation, comparison between these categories from different locations may create 
problems and false patterns. Ultimately, I stress the importance of utilizing multiple lines of 
evidence in archaeological analysis, even when scales overlap.  
 
Group 1 Excavations 
 Group 1 has been extensively excavated over many field seasons. Although soil chemical 
residues were able to be analyzed from the household, since they were collected prior to large–
scale horizontal excavations, the area was not able to be sampled for macro– and microartifacts 
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in the same manner as the rest of the sample area. For this reason, to create a more complete 
picture, this section details some of the excavations of Group 1, with focus on the Terminal 
Classic occupation layer.  
 Group 1 consists of four structures, numbers 59, 60, 61 and 62, on a raised platform 
(Figure 7.33). It is the largest plaza group on the ridge top of the Northern Settlement measuring 
26.5 m north‐south and 25.5 m east‐west with a maximum height above ground surface of 2.5 m 
at the northeast corner of Structure 59. As with most of the architecture in the Northern 
Settlement, Group 1 is oriented roughly 8 degrees west of true north. The group was initially 
tested by AAP in 2001 then trenched in 2004 (LeCount 2004; LeCount and Blitz 2002, 2005; 
LeCount et al. 2005). Members of the project returned to the area from 2010–2012 to conduct 
large scale excavations (Antonelli and Rothenberg 2011; Rothenberg 2012; Freiwald 2012; 
Freiwald and Micklin 2013). These investigations uncovered a long occupation sequence 
beginning in the Middle Preclassic and continuing into the Postclassic. 
 
 
Figure 7.33. Malerized representation of Group 1 with structure numbers identified  
and excavated units defined in gray. 
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 Shortly before the start of the Terminal Classic, architectural modification at Group 1 
began again after a hiatus of approximately 80 years with the expansion of building platforms 
and alterations throughout the group. However, though all four structures of Group 1 have 
evidence of occupation during the Terminal Classic, only the southern structure, Structure 61, 
shows architectural modification at this time. Very large (> 50 cm) dry laid chert cobbles were 
used to enlarge this structure by at least 1 m (Figure 7.34). This type of construction appears to 
be the hallmark of Terminal Classic construction at Actuncan and is distinct from the densely 
packed cobble, soil, and midden fill used during the Late Classic (Mixter et al. 2014). Although 
plaster floors were constructed at Group 1 prior to the Terminal Classic, the last plaster floor was 
laid during the Early Classic and only earthen floors accumulated thereafter. It appears as if the 
Terminal Classic residents of Group 1 are using all of their architectural efforts toward the 
enlargement of Structure 61, rather than elsewhere in the group, likely representing the  
 
 
Figure 7.34. Profile of Structure 61 with the Terminal Classic construction outlined in red. 
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importance of the structure. Perhaps the structure’s augmentation was an attempt to highlight the 
social status of Group 1 residents, particularly since this structure faces a public plaza to the 
south and would have therefore been highly visible by many people. 
 The Classic Maya did not bury their dead in formal cemeteries but, rather, interred them 
in a variety of places including houses, plazas, and caves. Although burial practices were largely 
standardized throughout the Maya region by the Classic, regional differences are apparent and 
are likely related to social affiliations (Freiwald 2011; Schwake 2008; Welsh 1988). Group 1 
appears to have served as an important location for burials beginning in the Terminal Preclassic, 
due to the presence of three single interment stone crypt burials placed within the patio space 
dating to this time (LeCount and Blitz 2002, 2005). Two burials, Burials 1 and 4, were excavated 
from the western side of the patio (east of Structure 62) and one burial, Burial 3, was excavated 
southwest of Structure 59 (LeCount and Blitz 2002; Scopa Kelso 2005). The presence of early 
burials at Group 1 support interpretations that Group 1 was a founding household in the Northern 
Settlement (LeCount 2012). During the early Late Classic through the Terminal Classic, the 
patio space directly to the west of the eastern structure, Structure 60, was used as a burial ground 
for numerous people (Figure 7.35) (see Freiwald 2012; Freiwald and Micklin 2013 for full 
descriptions of burials). To date, seven burials have been identified to the west of Structure 60  
(Burial 14 is not represented in Figure 7.35) containing a minimum number of 12 individuals, 
though there are likely many more burials that have yet to be uncovered. The excavated burials 
were interred within the fill of the patio and were placed in very close proximity to one another, 
located within 50 cm vertically, and most found within a 10 cm range (Freiwald 2012). All 
individuals except one (Burial 13) were buried in a prone, extended position, with the right arm 
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Figure 7.35. Composite drawing showing the location of burials west of Structure 60. 
 
placed behind the back head to the south, following burial norms in the Belize Valley during the 
Classic period (Schwake 2008; Weiss–Krejci 2006; Willey et al. 1965; Yeager 2003b). Burial 13 
was also oriented south, but was placed in a supine position, a rare burial position for the region 
which some argue can indicate non–local origin (Freiwald 2012; Freiwald and Micklin 2013; 
Micklin 2015). However, values from carbon, oxygen, and strontium isotope analyses (derived 
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from tooth enamel) for all individuals fit local Belize River Valley isotope ranges (Micklin 
2015). The graves are all heavily disturbed, likely from the placement of later interments, and 
nearly every burial included elements from other individuals and/or was missing parts of the 
body. Grave goods were few and varied, including shell ear ornaments (Figure 7.36), a carved 
deer antler (Figure 7.37), a chert point (Figure 7.38), obsidian blades (Figure 7.39), and a small, 
undecorated ceramic bowl, commonly called a finger bowl, containing one human distal manual 
phalanx (Figure 7.40). Additionally, cave pearls and a speleothem (Figure 7.41), were found in 
the vicinity of the burials though not in direct association with a specific interment. Throughout 
the Maya region, eastern structures functioned as sacred ground for the burial of important 
members of the household thus operating as a shrine for the veneration of ancestors (Helmke et 
al. 2006; McAnany 1994). Not all community members were buried in eastern shrines and these 
locations were often used as shared burial locations for a number of different households  
(Aimers et al. 2000; Freiwald 2012). The large number of burials identified in front of Structure 
60 suggests the building’s function as an ancestral shrine while the time span of interments 
suggest it was used for such a purpose over several generations, including during the Terminal 
Classic. Burial practices at Group 1 during the Terminal Classic are different than other 
households at Actuncan due to the high number of interments as well as extreme levels of 
disturbance from repeated use (Freiwald 2012). The manner in which individuals were buried 
and extensively disturbed suggests that the space itself held more importance as a ritual location 
rather than recognition of the individual graves.  
 In summary, though everyday activities likely occurred throughout (and surrounding) 
Group 1, it appears that Structures 60 and 61 may have held greater importance during the 
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Figure 7.36. Shell ear ornaments found in association with Burial 9. 
 
 
Figure 7.37. Carved deer antler found in association with Burial 9. 
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Figure 7.38. In situ chert point found in association with Burial 13. 
 
 
Figure 7.39. Obsidian blade fragments found in association with various burials at Group 1. 
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Figure 7.40. Exterior (left) and interior (right) view of a ceramic bowl containing a human distal 
manual phalanx found in association with Burial 13. 
 
 
Figure 7.41. A speleothem (left) and cave pearls (right) found near the burials in Group 1. 
 
Terminal Classic. The burials associated with Structure 60 suggest its ritual importance and use 
as an ancestral shrine. Evidence suggests that burial of important community members occurred 
over several generations, including during the Terminal Classic. With Group 1’s long occupation 
history, residents likely connected themselves not only to their ancestors but also to the group’s 
location on the landscape. Since burial location may have been shared by multiple households, 
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anyone involved in ancestral veneration activities was also connecting themselves to shared 
founding members of the community. By associating themselves with shared heritage in a 
common location, ancestral veneration practices would have increased a sense of community 
among residents involved. As the only construction completed during the Terminal Classic, the 
focus of architectural enhancement of Structure 61 may speak to the importance of this structure, 
perhaps to indicate social status of the group’s residents. Social status of Group 1’s residents may 
have been connected with the ancestral veneration activities associated with the adjacent 
building, Structure 60. Alternatively, enlargement of Structure 61 may have been related to its 
location facing the public plaza to the south as it would have been highly visible from the plaza 
by many people. In the following chapter, these ideas are explored as excavation data from 
Group 1 is examined in conjunction with the chemical and artifact data presented above.   
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Chapter 8. 
Putting it all Together: A Discussion Using Multiple Lines of Independent Evidence 
 
 The previous chapter examined soil chemical residues, macroartifacts, microartifacts, and 
excavation data separately. The aim of this section is to consider multiple datasets in attempts to 
uncover any patterning between them. If activities were location specific, then I would expect to 
see clear definitions of activity loci where chemical or artifact concentrations are at higher levels 
compared to surrounding areas. Alternatively, if activities were overlapping and generalized, I 
would expect to see a more homogeneous distribution of chemicals and artifacts. When 
examining the spatial distribution maps presented in the previous chapter, many chemical and 
artifact distributions show areas with elevated concentrations; however, not all of these enriched 
loci are associated with visible architecture. Additionally, some distributions are relatively 
homogeneous in the open spaces surrounding architecture. The homogeneous distributions 
suggest that not only the patio groups, but also the open spaces between architecture, were being 
heavily trafficked in a generalized way. In other words, activities in these areas were not 
constricted to specific locations and were likely practiced throughout the sample space. Thus, 
activity areas overlapped and caused a homogenous distribution of chemicals and artifacts. 
Further, the chemically enriched and high artifact regions represent areas where activities were 
likely more location specific.  
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Turning to specific distributions, daub appears to extend beyond the formal patio space of 
Group 1 with a few areas with higher quantities. Loci containing elevated ceramic and chipped 
stone concentrations also appear off structure from Group 1. It is possible that the daub 
surrounding Group 1 represents temporary perishable structures for activities involving high 
quantities of ceramics and chipped stone. The fill of Structure 59 contains an extremely high 
quantity of chipped stone debris in comparison to elsewhere in Group 1 in addition to elsewhere 
at Actuncan (Antonelli and Rothenberg 2011; Rothenberg 2012). Heindel (2015) suggests that 
the high amount of chipped stone is a result of the prehispanic use of the space as a chipped 
stone dump site, rather than a location for tool production. Debris present in the fill of Structure 
59 came from elsewhere, perhaps from activity loci surrounding Group 1. The high 
concentrations of P, often associated with food consumption and preparation, and Mn, related to 
organic refuse disposal, surrounding Group 1 suggest the location–specific activities surrounding 
Group 1 likely included food, possibly for ceremonial feasting. Additionally, the presence of 
elevated levels of Fe compared to background levels, linked with iron oxide (a mineral 
commonly used in ceremonial contexts including rituals using ochre and hematite) at Group 1 
suggests the possibility of ritual activities. Statistical analysis showed that the samples from 
Group 1 contained distinctly different chemical signatures than both Group 5 and Group 6 in 
addition to Op. 48. This suggests that ancient activities practiced at Group 1 differed from those 
that occurred in other locations within the sample area. I argue that location–specific activities in 
Group 1 may have been affiliative practices, or community events that included members from 
other nearby households. The perishable structures represented by the high daub quantities may 
have been needed to accommodate the other members of the community involved in the 
affiliative ritual practices. Alternatively, perishable structures may represent shared outside work 
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areas, such as for stone tool production or large–scale food preparation. High limestone 
concentrations overlapping the elevated daub locations between Group 6 and Group 1 may 
represent permanent platforms for the perishable structures. Further, excavation data from Group 
1 suggest the use of its eastern structure, Structure 60, for burials of important community 
members in addition to the group being a location for ancestor veneration. The speleothem and 
cave pearls found here are interesting as cave materials have yet to be found elsewhere in the 
group and would have had to have come a far distance since there are no nearby caves to the site. 
With the significance of caves among the prehispanic Maya (e.g., Chládek 2011; Brady and 
Rissolo 2006; King et al. 2012), the presence of these items speak to the spiritual importance of 
Structure 60. Additionally, the sequential manner in which the individuals were buried in sacred 
space rather than individual pits or graves suggests a higher importance on the burial place as a 
location of ceremonial importance (rather than the graves, themselves). The emphasis on locale 
further suggests a tie to the landscape, and possibly to the long occupation history of Group 1 
(LeCount 2012:9). Founded in the Middle Preclassic and the earliest documented household at 
Actuncan to date, Group 1 was continuously occupied until the Postclassic. Perhaps the selection 
of Group 1 as the location for ancestor veneration was connected to the ancestral ties (real or 
perceived) of the Group 1 residents to the founders of the original Preclassic household. It is 
likely that other households participating in shared rituals also traced their decent to the same 
common ancestors. Since no other patio group at Actuncan has yielded the high number of 
burials present at Group 1, LeCount (2012:9) has argued that “it is possible that prominent 
members of the community were buried at Group 1 even though they lived elsewhere in the 
Northern [Settlement] or beyond.” LeCount also notes that this pattern is similar to what Gonlin 
(1993) documented in the Copan Valley where rural households exhibited “strong ties to focal 
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residences.” At Actuncan South during this time, there is a similar attempt to connect residents to 
Preclassic ancestors with the construction of platforms that shifted the plaza space of the triadic 
temple group to focus on the eastern structure, Structure 5 (see Chapter 4). Continued shared 
rituals would have helped to reinforce social ties to the land and group ancestors in addition to 
reinforcing a sense of community affiliation and identity. 
The space between Group 1 and Group 6 contains evidence of location–specific activity, 
particularly with higher concentrations of Fe and K relative to adjacent areas. The location–
specific activities conducted between these groups suggest a connection between them, with 
possibly Group 6 functioning as an extension of Group 1. The space between these groups may 
have been used on special occasions in connection with the ritual practices that transpired 
between the two groups along a prepared route, possibly raised or otherwise demarcated. Ritual 
activity at Group 6 is supported by the jade bead and marine shell tinkler bead, artifacts 
commonly associated with ritual ceremonies (e.g., Chase and Chase 1998; Garber 1983), 
uncovered during test excavations. Additionally, the lower levels of P present at Group 6 relative 
to Group 5 and Group 6 suggest that activities involving food were likely not practiced here and 
the group was not utilized for the preparation and serving of food on a daily basis. Alternatively, 
if food was involved, it was cleaned up immediately after its deposition and therefore does not 
appear chemically. Finally, the extremely high levels of daub at Group 6 relative to all other 
areas suggest a difference in construction compared with Group 5 and Group 1 with an emphasis 
on perishable architecture as opposed to limestone buildings. Construction of perishable 
structures may be due to the use of Group 6 during specific times or for specific purposes, 
possibly ritual, rather than everyday use.  
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The space south of Group 1 contains very few artifacts with the exception of an area 
containing high quantities of small pieces of daub and ceramic. Chemically, there are extremely 
high levels of Ba relative to other areas, associated with lime plaster, present in this location. 
These patterns likely represent a plaster floor from a defined, though open air, region on which 
perishable structures were placed, perhaps in association with activities occurring in Plaza H, to 
the south. The enlargement of Structure 61 at Group 1 further emphasizes the importance of the 
area adjacent to Plaza H. Although Plaza H has been proposed to have been a marketplace (see 
Keller and Craiker 2012), research here is ongoing.  
In summary, the goal of my research was to determine similarities and differences in the 
use of space throughout the sample area. Were architecturally–free areas used in similar ways to 
residential groups? Did Terminal Classic residents of the Northern Settlement conduct similar 
activities in all of the residential groups? Alternatively, were these groups locations for different 
types of practices? Ultimately, I found that residential areas at Actuncan and the spaces between 
them were very busy places. Residents did not confine themselves to the formal patio spaces but, 
rather, interacted with the entire landscape. However, activities within groups and between 
groups were not the same. Group 1 appears to have been a locus for more location–specific 
activities than the rest of the area and may have been an arena for ceremonial feast ing involving 
other members of the community, including residents of Group 5. These affiliative practices 
were likely connected with group ancestors buried in Group 1 and enforced ties to the land that 
residents had occupied for generations. Group 6 was likely not used as a residence but, rather, as 
a location for specific activities, possibly ritual or other group-oriented activities. Shared 
practices in the Northern Settlement during the Terminal Classic would have helped to enhance 
inter–household relationships and contribute to the creation and expression of shared social 
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identity. Affiliative practices provided a sense of connection to place that integrated people. 
These same shared activities also contributed to social memories and meanings and fostered a 
common sense of self-awareness within the community. During the Terminal Classic, social 
bonds associated with group identity were stronger than broader political dynamics. With the 
collapse of surrounding political structures, residents of the Northern Settlement did not abandon 
their homes. Rather, strong social ties between community members, as well as to their land and 
to their ancestors, motivated populations to stay in place and continue with everyday life. Future 
expansion of the investigation area by examining artifact and chemical patterns elsewhere in the 
Northern Settlement will help to explore community connections with other households and to 
investigate how far social connections to the ancestors of Group 1 spread throughout the 
community. 
As a final remark, it is important to note that the time scale in this project is not a single 
point in the past but, rather, a span of at least 100 years. As with most archaeological research, 
the interpretations that I have drawn stem from a palimpsest of human activities. Therefore, I am 
limited in the specificity of my conclusions. Nonetheless, discussions of the data patterns that I 
have presented in this manuscript are constructive in the attempt to understand ancient repeated 
human practices. 
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Chapter 9. 
Conclusion 
 
 This research aimed to examine the relationship between the ways in which urban 
families engaged local landscapes and the development of shared identities at Actuncan during a 
time when the city experienced rapid population growth as surrounding centers, such as 
Xunantunich, declined. Urban neighborhoods play important, diverse, and functional roles within 
cities due to the social ties created among members of the community (Smith 2010a). For 
communities, group identity can provide a sense of connection to place that integrates people at 
various social levels, provide an individual with social memories and meanings that can be 
applied to understanding and interpreting material life, and foster a common sense of self and 
awareness (Burke 1989; Gillis 1994; Hendon 2010; Le Goff 1992; McAnany 1994). Daily 
activities and their engagement with the material world entangle social meaning, values, and 
relationships (Wells and McAnany 2008). Additionally, spaces in which people reside and 
perform these tasks often affect the meanings and values associated with the activities 
themselves (Hendon 2010; Lawrence and Low 1990). Archaeological research has often focused 
on areas that contain visible architecture, since those regions are most easily recognizable as 
places that contained ancient activity, while neglecting the open spaces between (Robin 2002; 
Robin and Rothschild 2002). With the advent of modern methods, such as soil chemical residue 
analysis and microartifact collection, these open spaces can be investigated in new ways in an 
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attempt to explore how ancient people used architecture–free zones (Robin 2002, 2004; Wells et 
al. 2007; Wells et al. 2000). The combination of shared practices and the spaces in which they 
occur is ultimately what helps to create and maintain group identity. To investigate household 
relationships, my research considered the nature and location of activity patterns in and around 
three commoner houses to infer shared practices and the shared identities that those activities 
both enabled and constrained. Importantly, this research investigated not only the architectural 
areas that each house comprises, but also the open areas surrounding them to provide a more 
complete picture of the sample area as a continuous area.  
I aimed to explore similarities and differences in the use of space within an ancient urban 
community. Were architecturally–free areas used in similar ways to residential groups? Did 
residents conduct similar activities? Or were these groups locations for different types of 
practices? In order to explore these questions, I employed subsurface testing, soil chemical 
residue analysis, and macro– and microartifact analysis, to produce overlapping datasets of the 
sample area in the investigation of activity patterns. These methods have all been used 
successfully in research throughout Mesoamerica. I hypothesized that if activities conducted 
throughout the entire sample space were similar, chemical and artifact distributions would be 
relatively homogenous across space. Alternatively, if the architecturally–free zones were used in 
different ways to residential groups, chemical and artifact distributions would be more 
heterogeneous, with high concentrations representing specific activity areas. The data show a 
heterogenous distribution of chemicals and artifacts that support the existence of localized 
activity areas. I have argued that the Terminal Classic residents of the Northern Settlement at 
Actuncan used all of the land available to them, including architectural zones, such as household 
groups, as well as the spaces between and surrounding them. However, activities conducted 
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within the architectural groups were not the same as those practiced in the spaces between. 
Additionally, the individual groups were not used in the same way as each other. I proposed that 
Group 1, and the area immediately surrounding it, was a locus for affiliative ritual practices 
involving ancestor veneration and that Group 6 was an extension of Group 1 (rather than its own 
residential group) only used during these activities. These interpretations are supported by 
independent datasets, including chemical and artifact (macro– and micro–) data from sampling 
as well as from excavation data. Quantitative analyses supported the interpretation that activities 
conducted at Group 1 were distinct since they suggested that the samples from Group 1 
contained different chemical signatures than the rest of the sample region. The affiliative 
practices associated with Group 1 likely included food preparation and consumption, possibly for 
ceremonial feasting, and rituals involving ochre or hematite. Other members of the community, 
perhaps even those residing in Group 5, who traced their decent to common ancestors were 
presumably included in these practices. Thus, auxiliary platforms and temporary perishable 
structures may have been needed to accommodate the additional participants. Group 1’s long 
history of occupation, dating from the Middle Preclassic, helped to situate its location on the land 
with important community ancestors and likely was the reason for its selection as a location for 
rituals and the burial of important community members. Terminal Classic residents also 
attempted to connect themselves to the past elsewhere at Actuncan. The Terminal Classic 
modifications in Plaza A of the Preclassic ceremonial complex transformed the focus of the plaza 
onto the eastern structure (likely associated with ancestors) while de-emphasizing other Late 
Classic activity areas (presumably connected with Xuntantunich’s regional authority). 
Sociopolitical reorganization at the site is further evidenced by the construction of Group 4. 
Social ties between community members and the connection to thier shared past ultimately 
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allowed residents of Actuncan to survive the turmoil of the times following the decline of 
Xunantuncich. 
This project considered a very small portion of Actuncan. I hope that future research at 
Actuncan will include the investigation of other areas of the Northern Settlement in a similar 
manner to explore how far the influence of Group 1 and their ancestral connections reached 
throughout the community. Was Group 1 the only locus for communal ancestral ritual activities 
within the Northern Settlement? Alternatively, were there clusters of associated residential 
groups, each with their own equivalent of Group 1? Additional forms of data, such as pollen, 
phytoliths, and stable carbon isotopes can also contribute to understanding use of open spaces 
between architecture, particularly in the exploration of potential urban gardens and orchards 
(e.g., Johnson et al. 2007; Stark and Ossa 2007; Webb et al. 2007). 
This research makes at least two significant contributions to scientific archaeology. First, 
it provides insight into social strategies employed by residents to maintain their communities 
following the collapse of the nearby political center of Xunantunich and the reorganization of 
political power in the region. Understanding relationships among commoner households is an 
important foundation for understanding broader political dynamics, including relationships 
between households and rulers, and how rulers were able to create, legitimize, and maintain 
power and authority (LeCount 2009). Second, the results provide empirical comparative data for 
other researchers working on similar issues, including the use of space in, around, and between 
houses. This research is innovative, because a soil chemical approach to extract and characterize 
activity residues provides a deeper level of understanding of the residential environment that is 
otherwise not permitted by examining architecture and artifact assemblages alone. The large 
scale of this project in addition to the use of a variety of overlapping datasets further contributes 
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to its ingenuity. Finally, this research is significant because it considers non-constructed open 
spaces between architecture, an understudied topic, as well as the architectual zones themselves. 
 
Contemporary Impacts on Cultural Heritage 
 In addition to its academic significance, this research has the potential to broaden the way 
in which contemporary heritage is viewed in Belize. Until recently, the tendency of scholars and 
researchers in the Maya region has been to focus on the lives of the ruling elite members of 
society (e.g., Houston 1993; Martin and Grube 2000; Schele and Freidel 1990). This bias has 
caused our current knowledge about the activities of rulers to be far greater than what we know 
about smaller households, where the majority of people lived (Ashmore and Wilk 1988). As a 
result, the cultural heritage expressed today is dominated by an elite view of the past (Robin 
2004). With a focus on commoner households, this research broadens the view of heritage in the 
upper Belize River Valley and contributes to a more balanced perspective of the past.  
Researchers throughout Mesoamerica have recently been concerned with “heritage 
distancing,” the focus on post–colonial history (particularly in school curricula) while 
depreciating the prehispanic past (McAnany and Parks 2012). When prehispanic components are 
recognized, attention is concentrated on monumental site cores and the elites that created them, 
while little consideration is given to other areas on which ancient peoples resided (McAnany and 
Parks 2012). Additionally, descendant communities, a population already marginalized in many 
areas of Central America, are often not given voices in the dialogue concerned with the modern 
use of ancient cities, landscapes with which many indigenous people identify (Reeser and 
Novoty 2013). This distancing mindset threatens contemporary heritage as well as the integrity 
of many small archeological sites and the landscapes surrounding site centers. Even areas 
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surrounding protected sites are jeopardized since it is usually only the core that has protected 
status and is developed for tourism (McAnany and Parks 2012). In Belize, the danger of heritage 
distancing is illustrated by the destruction of many prehispanic mounds for use in modern 
construction projects (e.g., Reeser and Novoty 2013). It is my hope that this research can 
contribute to cultural heritage education curricula and tourism development programs such as 
those undertaken in Honduras (e.g., McAnany and Parks 2012; Mortensen 2009a, 2009b), 
Mexico (e.g., Castaneda 1996; Magnoni et al. 2007), and Belize (Novotny 2015; Baines and 
Zarger 2012). By engaging in participatory cultural heritage programs, anthropologists can help 
connect modern indigenous communities to their ancient ancestors (Pyburn 1998). In doing so, 
archaeologists and communities can combat heritage distancing and aid in the protection of 
shared cultural resources through outreach, education, and conservation.  
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Appendix I. 
Raw Artifact Data 
 
Table A.I.1. Macroartifacts. 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
46 A 1 0 .00 0 .00 0 .00 0 .00 
   46 A 3 0 .00 0 .00 0 .00 0 .00 
   46 A 5 8 19.55 2 1.21 0 .00 0 .00 
   46 A 7 3 8.08 1 1.69 0 .00 0 .00 
   46 A 9 2 3.46 3 1.65 0 .00 1 2.12 
   46 B 4 3 4.74 0 .00 0 .00 0 .00 
   46 B 6 2 5.38 0 .00 0 .00 0 .00 
   46 B 8 5 19.30 0 .00 0 .00 0 .00 quartz 1 2.86 
46 C 1 7 10.03 1 2.78 0 .00 0 .00 
   46 C 3 1 15.79 0 .00 0 .00 0 .00 
   46 C 5 3 7.20 0 .00 0 .00 0 .00 
   46 C 7 4 7.06 0 .00 0 .00 0 .00 
   46 C 9 13 77.11 1 2.93 0 .00 0 .00 
   46 D 2 7 49.51 0 .00 0 .00 0 .00 
   46 D 4 0 .00 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
46 D 6 4 27.44 3 2.31 0 .00 0 .00 
   46 D 8 11 34.41 2 3.83 1 .12 0 .00 slate 1 65.12 
46 E 1 28 105.10 5 6.61 1 .50 0 .00 
   46 F 4 10 34.01 2 3.46 0 .00 0 .00 
   46 E 3 4 22.99 2 23.97 0 .00 0 .00 
   46 E 5 0 .00 0 .00 0 .00 0 .00 
   46 E 7 8 18.47 3 23.32 0 .00 0 .00 
   46 E 9 9 50.56 3 23.71 0 .00 1 6.71 
   46 F 2 2 8.01 0 .00 0 .00 2 5.28 
   46 F 6 6 20.26 0 .00 0 .00 0 .00 
   46 F 8 2 2.92 1 1.28 0 .00 0 .00 
   46 G 1 4 12.17 0 .00 0 .00 0 .00 
   46 G 3 2 2.75 1 .31 0 .00 0 .00 
   46 G 5 3 6.52 0 .00 0 .00 0 .00 
   46 G 7 0 .00 0 .00 0 .00 0 .00 
   46 G 9 0 .00 0 .00 0 .00 0 .00 
   47 A 1 3 12.19 0 .00 0 .00 0 .00 
   47 A 3 4 20.83 1 8.42 0 .00 0 .00 
   47 A 9 0 .00 0 .00 0 .00 0 .00 
   47 A 11 11 34.16 1 .58 0 .00 0 .00 
   47 B 2 7 33.02 0 .00 0 .00 0 .00 
   47 B 4 3 6.67 0 .00 0 .00 0 .00 
   47 B 6 6 31.85 1 40.30 0 .00 0 .00 
   47 B 8 5 12.19 0 .00 0 .00 0 .00 
   47 B 10 5 16.46 0 .00 0 .00 0 .00 
   47 C 1 7 14.31 2 1.22 0 .00 0 .00 
   47 C 3 2 4.86 2 1.70 0 .00 0 .00 
   47 C 5 14 45.02 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
47 C 7 4 9.86 2 34.69 1 .32 0 .00 
   47 C 9 4 28.86 1 8.34 0 .00 0 .00 
   47 C 11 0 .00 0 .00 0 .00 0 .00 
   47 D 2 2 6.59 1 6.73 0 .00 0 .00 
   47 D 4 0 .00 0 .00 0 .00 0 .00 
   47 D 6 11 24.35 0 .00 0 .00 0 .00 
   47 D 8 7 27.85 0 .00 0 .00 0 .00 
   47 D 10 13 45.36 2 .64 0 .00 0 .00 tortoise shell 1 .34 
47 E 1 14 61.11 0 .00 0 .00 0 .00 
   47 E 3 11 31.15 0 .00 0 .00 0 .00 
   47 E 5 8 37.91 0 .00 0 .00 0 .00 
   47 E 7 3 6.38 0 .00 0 .00 0 .00 
   47 E 9 7 10.85 1 12.02 0 .00 0 .00 
   47 E 11 2 14.42 1 1.71 0 .00 0 .00 
   47 F 2 0 .00 0 .00 0 .00 0 .00 
   47 F 4 5 34.38 1 8.92 29 36.43 0 .00 
   47 F 6 10 25.32 2 2.20 0 .00 0 .00 
   47 F 8 3 22.58 0 .00 0 .00 0 .00 
   47 F 10 6 31.16 0 .00 0 .00 0 .00 bone 1 1.77 
47 G 5 3 11.71 0 .00 1 .46 0 .00 
   47 G 7 3 5.35 0 .00 0 .00 0 .00 
   47 G 9 3 9.47 0 .00 0 .00 0 .00 
   47 G 11 3 7.16 1 2.99 0 .00 0 .00 
   47 H 2 0 .00 1 10.42 0 .00 0 .00 
   47 H 4 4 28.11 1 1.58 0 .00 0 .00 
   47 H 6 5 11.38 0 .00 1 2.47 0 .00 
   47 H 8 4 10.95 0 .00 0 .00 0 .00 
   47 H 10 3 11.35 0 .00 0 .00 0 .00 
   *weights are in grams               
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
47 I 1 10 35.41 0 .00 0 .00 0 .00 
   47 I 3 10 41.44 0 .00 0 .00 0 .00 
   47 I 5 11 23.83 1 1.12 1 2.97 0 .00 
   47 I 7 3 8.74 0 .00 0 .00 0 .00 
   47 I 9 3 10..90 0 .00 0 .00 0 .00 
   47 I 11 1 3.64 0 .00 0 .00 0 .00 
   48 A 1 14 28.85 0 .00 0 .00 1 .88 
   48 A 2 3 4.01 1 1.02 0 .00 0 .00 
   48 A 3 1 14.64 0 .00 0 .00 0 .00 
   48 A 4 2 3.85 2 2.66 0 .00 0 .00 
   48 A 5 0 .00 0 .00 0 .00 0 .00 
   48 A 6 4 2.28 11 24.54 0 .00 1 .81 
   48 A 7 0 .00 0 .00 0 .00 0 .00 
   48 A 8 6 20.12 2 1.45 0 .00 0 .00 
   48 A 9 9 11.36 3 2.43 0 .00 0 .00 
   48 A 10 3 8.28 2 .75 0 .00 0 .00 
   48 A 11 0 .00 0 .00 0 .00 0 .00 
   48 A 12 1 2.27 0 .00 0 .00 0 .00 
   48 A 13 0 .00 0 .00 0 .00 0 .00 
   48 A 14 0 .00 0 .00 0 .00 0 .00 
   48 A 15 2 4.30 0 .00 0 .00 0 .00 
   48 A 16 2 6.46 0 .00 0 .00 0 .00 
   48 A 17 2 3.65 0 .00 0 .00 0 .00 
   48 A 18 5 24.87 5 17.72 0 .00 0 .00 
   48 A 19 4 3.84 3 1.87 0 .00 0 .00 
   48 A 20 4 2.87 2 2.42 0 .00 0 .00 
   48 A 21 0 .00 0 .00 0 .00 0 .00 
   48 B 1 4 2.58 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 B 2 0 .00 2 21.29 0 .00 0 .00 
   48 B 3 5 4.99 2 3.04 0 .00 0 .00 
   48 B 4 4 6.79 1 1.27 0 .00 0 .00 
   48 B 5 2 .81 2 1.30 0 .00 0 .00 
   48 B 6 0 .00 1 .25 0 .00 0 .00 obsidian 1 .31 
48 B 7 0 .00 0 .00 0 .00 0 .00 
   48 B 8 2 2.06 3 8.45 0 .00 0 .00 
   48 B 9 4 8.40 1 .17 0 .00 0 .00 
   48 B 10 4 11.20 2 20.96 0 .00 0 .00 
   48 B 11 1 .89 0 .00 0 .00 0 .00 
   48 B 12 6 24.95 1 5.39 0 .00 0 .00 
   48 B 13 0 .00 0 .00 0 .00 0 .00 
   48 B 14 0 .00 0 .00 0 .00 0 .00 
   48 B 15 2 6.58 1 1.07 0 .00 0 .00 
   48 B 16 4 11.55 0 .00 0 .00 0 .00 
   48 B 17 0 .00 0 .00 0 .00 0 .00 
   48 B 18 5 10.60 0 .00 0 .00 0 .00 
   48 B 19 5 2.84 1 .23 0 .00 0 .00 
   48 B 20 10 37.94 2 5.63 0 .00 0 .00 
   48 B 21 7 19.81 3 59.76 0 .00 1 1.40 
   48 C 1 0 .00 0 .00 0 .00 0 .00 
   48 C 2 2 36.76 0 .00 0 .00 0 .00 
   48 C 3 1 1.02 1 2.87 0 .00 0 .00 
   48 C 4 0 .00 0 .00 0 .00 0 .00 
   48 C 5 3 12.48 0 .00 0 .00 0 .00 
   48 C 6 3 5.11 2 .98 0 .00 0 .00 
   48 C 7 1 1.25 0 .00 0 .00 0 .00 
   48 C 8 5 9.40 2 2.06 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 C 9 1 1.76 0 .00 1 1.07 0 .00 
   48 C 10 3 3.49 0 .00 0 .00 0 .00 
   48 C 11 0 .00 0 .00 0 .00 0 .00 
   48 C 12 3 10.20 1 1.16 0 .00 0 .00 
   48 C 13 3 15.65 2 1.66 0 .00 0 .00 
   48 C 14 4 30.63 0 .00 0 .00 0 .00 
   48 C 15 0 .00 0 .00 0 .00 0 .00 
   48 C 16 14 40.34 2 1.08 0 .00 0 .00 
   48 C 17 0 .00 0 .00 0 .00 0 .00 
   48 C 18 0 .00 0 .00 0 .00 0 .00 
   48 C 19 2 14.02 0 .00 0 .00 0 .00 
   48 C 20 12 19.36 0 .00 0 .00 0 .00 
   48 C 21 19 37.49 7 33.97 0 .00 0 .00 
   48 D 1 0 .00 0 .00 0 .00 0 .00 
   48 D 2 2 12.90 1 .71 0 .00 0 .00 
   48 D 3 0 .00 0 .00 0 .00 0 .00 
   48 D 4 6 10.12 2 2.84 0 .00 0 .00 
   48 D 5 0 .00 0 .00 0 .00 0 .00 
   48 D 6 2 4.80 3 3.98 0 .00 1 4.13 
   48 D 7 5 11.08 6 8.84 0 .00 0 .00 
   48 D 8 5 5.78 2 2.36 0 .00 0 .00 
   48 D 9 2 9.38 1 .83 0 .00 0 .00 
   48 D 10 0 .00 0 .00 0 .00 0 .00 
   48 D 11 9 10.00 0 .00 0 .00 0 .00 
   48 D 17 10 19.36 0 .00 0 .00 0 .00 
   48 D 18 3 3.00 0 .00 0 .00 0 .00 
   48 D 19 3 13.13 0 .00 0 .00 0 .00 
   48 D 20 4 7.67 2 1.30 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 D 21 0 .00 0 .00 0 .00 0 .00 
   48 E 1 0 .00 0 .00 0 .00 0 .00 
   48 E 2 0 .00 0 .00 0 .00 0 .00 
   48 E 3 0 .00 0 .00 0 .00 0 .00 
   48 E 4 0 .00 0 .00 0 .00 0 .00 
   48 E 5 0 .00 0 .00 0 .00 0 .00 
   48 E 6 0 .00 0 .00 0 .00 0 .00 
   48 E 7 4 6.09 1 15.62 0 .00 0 .00 
   48 E 8 2 1.77 8 9.03 0 .00 0 .00 
   48 E 9 8 11.61 2 .42 0 .00 0 .00 
   48 E 10 0 .00 0 .00 0 .00 0 .00 
   48 E 11 5 6.49 4 8.61 0 .00 0 .00 
   48 E 17 6 24.11 0 .00 0 .00 0 .00 
   48 E 18 0 .00 0 .00 0 .00 0 .00 
   48 E 19 0 .00 1 .58 0 .00 0 .00 
   48 E 20 0 .00 0 .00 0 .00 0 .00 
   48 E 21 5 5.68 2 2.82 0 .00 0 .00 
   48 F 1 0 .00 0 .00 0 .00 0 .00 
   48 F 2 0 .00 0 .00 0 .00 0 .00 
   48 F 3 3 14.98 2 9.26 0 .00 0 .00 
   48 F 4 0 .00 0 .00 0 .00 0 .00 
   48 F 5 0 .00 0 .00 0 .00 0 .00 
   48 F 6 0 .00 0 .00 0 .00 0 .00 
   48 F 7 2 1.88 3 5.11 0 .00 0 .00 
   48 F 8 7 6.16 4 2.25 0 .00 2 1.59 
   48 F 9 4 4.27 2 2.66 0 .00 2 1.07 
   48 F 10 6 9.44 2 1.76 0 .00 0 .00 
   48 F 11 4 2.83 2 3.00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 F 17 3 9.23 0 .00 0 .00 0 .00 
   48 F 18 0 .00 0 .00 0 .00 0 .00 
   48 F 19 0 .00 0 .00 0 .00 0 .00 
   48 F 20 2 4.33 1 .82 0 .00 0 .00 
   48 F 21 0 .00 0 .00 0 .00 0 .00 
   48 G 1 0 .00 0 .00 0 .00 0 .00 
   48 G 2 0 .00 1 3.48 0 .00 0 .00 
   48 G 3 8 69.02 0 .00 0 .00 0 .00 
   48 G 4 1 3.81 0 .00 0 .00 0 .00 
   48 G 5 0 .00 0 .00 0 .00 0 .00 
   48 G 6 0 .00 0 .00 0 .00 0 .00 
   48 G 7 0 .00 0 .00 0 .00 0 .00 
   48 G 8 0 .00 3 2.42 0 .00 0 .00 
   48 G 9 3 14.28 0 .00 0 .00 0 .00 
   48 G 10 0 .00 4 3.39 0 .00 0 .00 
   48 G 11 1 1.73 1 28.65 0 .00 0 .00 
   48 G 17 0 .00 0 .00 0 .00 0 .00 
   48 G 18 0 .00 0 .00 0 .00 0 .00 
   48 G 19 0 .00 0 .00 0 .00 0 .00 
   48 G 20 1 3.42 2 1.28 0 .00 0 .00 
   48 G 21 0 .00 0 .00 0 .00 0 .00 
   48 H 1 0 .00 0 .00 0 .00 0 .00 
   48 H 2 0 .00 0 .00 0 .00 0 .00 
   48 H 3 2 1.36 0 .00 0 .00 0 .00 
   48 H 4 7 11.82 1 .81 0 .00 0 .00 
   48 H 5 0 .00 0 .00 0 .00 0 .00 
   48 H 6 2 3.05 0 .00 0 .00 0 .00 
   48 H 7 0 .00 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 H 8 0 .00 1 .13 0 .00 0 .00 
   48 H 9 1 2.51 2 2.97 0 .00 0 .00 
   48 H 10 0 .00 0 .00 0 .00 0 .00 
   48 H 11 1 2.43 0 .00 0 .00 0 .00 
   48 H 12 1 .47 3 5.28 0 .00 0 .00 
   48 H 13 3 4.72 3 10.42 0 .00 0 .00 
   48 H 14 3 8.78 1 .43 0 .00 0 .00 
   48 H 15 0 .00 2 .53 0 .00 0 .00 
   48 H 16 1 1.20 2 3.24 0 .00 0 .00 
   48 H 17 0 .00 0 .00 0 .00 0 .00 
   48 H 18 0 .00 0 .00 0 .00 0 .00 
   48 H 19 0 .00 0 .00 0 .00 0 .00 
   48 H 20 0 .00 0 .00 0 .00 0 .00 
   48 H 21 0 .00 0 .00 0 .00 0 .00 
   48 I 1 0 .00 2 .40 0 .00 0 .00 
   48 I 2 0 .00 0 .00 0 .00 0 .00 
   48 I 3 2 2.00 1 .14 0 .00 0 .00 
   48 I 4 14 37.16 0 .00 0 .00 0 .00 
   48 I 5 0 .00 0 .00 0 .00 0 .00 
   48 I 6 0 .00 0 .00 0 .00 0 .00 
   48 I 7 3 2.53 0 .00 0 .00 0 .00 
   48 I 8 1 .57 2 .89 0 .00 0 .00 
   48 I 9 0 .00 0 .00 0 .00 0 .00 
   48 I 10 0 .00 0 .00 0 .00 0 .00 
   48 I 11 8 12.53 4 3.60 0 .00 0 .00 
   48 I 12 9 9.96 0 .00 0 .00 0 .00 
   48 I 13 0 .00 0 .00 0 .00 0 .00 
   48 I 14 1 1.99 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 I 15 3 2.04 2 .96 0 .00 0 .00 
   48 I 16 1 4.58 0 .00 0 .00 0 .00 
   48 I 17 0 .00 0 .00 0 .00 0 .00 
   48 I 18 0 .00 0 .00 0 .00 0 .00 
   48 I 19 0 .00 0 .00 0 .00 0 .00 
   48 I 20 2 4.26 0 .00 0 .00 0 .00 
   48 I 21 0 .00 0 .00 0 .00 0 .00 
   48 J 1 0 .00 0 .00 0 .00 0 .00 
   48 J 2 3 3.99 1 3.35 0 .00 0 .00 
   48 J 3 1 2.15 8 18.93 0 .00 0 .00 
   48 J 4 5 14.66 2 6.42 0 .00 0 .00 
   48 J 5 0 .00 0 .00 0 .00 0 .00 
   48 J 6 0 .00 0 .00 0 .00 0 .00 
   48 J 7 3 2.75 3 8.20 0 .00 0 .00 
   48 J 8 6 7.86 4 1.25 0 .00 0 .00 
   48 J 9 5 6.98 4 16.16 0 .00 1 2.86 
   48 J 10 6 6.27 2 7.02 0 .00 0 .00 
   48 J 11 8 19.87 2 8.05 0 .00 0 .00 
   48 J 12 2 3.06 0 .00 0 .00 0 .00 
   48 J 13 10 16.98 0 .00 0 .00 0 .00 
   48 J 14 5 10.37 4 3.59 0 .00 0 .00 
   48 J 15 4 4.36 0 .00 0 .00 0 .00 
   48 J 16 10 26.14 0 .00 0 .00 0 .00 
   48 J 17 6 11.24 0 .00 0 .00 0 .00 
   48 J 18 19 27.37 1 1.46 0 .00 0 .00 
   48 J 19 13 28.80 2 5.38 0 .00 0 .00 
   48 J 20 5 10.47 1 1.65 0 .00 0 .00 
   48 J 21 1 4.90 1 1.41 0 .00 0 .00 slate 2 3.61 
*weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 K 1 0 .00 0 .00 0 .00 0 .00 
   48 K 2 0 .00 0 .00 0 .00 0 .00 
   48 K 3 0 .00 0 .00 0 .00 0 .00 
   48 K 4 7 8.53 3 11.11 0 .00 0 .00 
   48 K 5 0 .00 0 .00 0 .00 0 .00 
   48 K 6 0 .00 0 .00 0 .00 0 .00 
   48 K 7 0 .00 0 .00 0 .00 0 .00 
   48 K 8 0 .00 0 .00 0 .00 0 .00 
   48 K 9 7 4.76 1 1.40 0 .00 0 .00 
   48 K 10 8 41.54 2 2.80 0 .00 0 .00 
   48 K 11 6 16.50 3 6.61 0 .00 0 .00 
   48 K 12 13 35.08 3 2.96 0 .00 0 .00 
   48 K 13 5 5.41 1 .20 0 .00 0 .00 
   48 K 14 23 41.96 7 8.41 0 .00 0 .00 
   48 K 15 2 3.67 1 13.65 0 .00 0 .00 
   48 K 16 10 21.20 4 4.25 1 .66 0 .00 
   48 K 17 5 13.58 1 .79 0 .00 0 .00 
   48 K 18 11 18.98 0 .00 0 .00 0 .00 
   48 K 19 16 16.64 3 1.68 0 .00 0 .00 
   48 K 20 18 48.34 2 .83 0 .00 0 .00 
   48 K 21 8 9.38 0 .00 0 .00 0 .00 
   48 L 1 0 .00 0 .00 0 .00 0 .00 
   48 L 2 0 .00 0 .00 0 .00 0 .00 
   48 L 3 4 8.04 1 .54 0 .00 0 .00 
   48 L 4 3 6.17 2 .95 1 .69 0 .00 
   48 L 5 9 10.73 0 .00 0 .00 0 .00 
   48 L 6 4 4.70 1 .50 0 .00 0 .00 
   48 L 7 3 10.15 4 7.23 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 L 8 5 8.19 0 .00 0 .00 0 .00 
   48 L 9 0 .00 0 .00 0 .00 0 .00 
   48 L 10 22 77.63 2 4.25 0 .00 1 1.82 
   48 L 11 11 23.67 0 .00 0 .00 0 .00 
   48 L 12 4 15.50 1 .99 0 .00 0 .00 
   48 L 13 4 12.31 3 2.35 0 .00 0 .00 
   48 L 14 6 10.30 0 .00 0 .00 0 .00 
   48 L 15 4 18.20 0 .00 0 .00 0 .00 
   48 L 16 0 .00 0 .00 0 .00 0 .00 
   48 L 17 4 12.43 2 1.50 0 .00 0 .00 
   48 L 18 6 9.10 1 1.68 1 2.41 0 .00 
   48 L 19 0 .00 0 .00 0 .00 0 .00 
   48 L 20 5 12.30 1 .73 1 .56 0 .00 
   48 L 21 0 .00 0 .00 0 .00 0 .00 
   48 M 1 0 .00 0 .00 0 .00 0 .00 
   48 M 2 1 1.01 2 4.08 0 .00 0 .00 
   48 M 3 0 .00 0 .00 0 .00 0 .00 
   48 M 4 5 5.57 3 2.85 0 .00 0 .00 
   48 M 5 0 .00 0 .00 0 .00 0 .00 
   48 M 6 6 19.79 0 .00 0 .00 1 .67 
   48 M 7 4 8.77 0 .00 0 .00 0 .00 
   48 M 8 2 8.27 0 .00 0 .00 0 .00 
   48 M 9 3 6.02 0 .00 0 .00 0 .00 
   48 M 10 32 139.76 0 .00 0 .00 0 .00 
   48 M 11 4 10.68 0 .00 1 1.77 1 3.30 
   48 M 12 2 4.13 2 1.28 0 .00 0 .00 
   48 M 19 5 12.69 1 .73 0 .00 0 .00 
   48 M 20 4 6.56 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 M 21 4 8.40 1 1.82 0 .00 0 .00 
   48 N 1 0 .00 0 .00 0 .00 0 .00 
   48 N 2 0 .00 0 .00 0 .00 0 .00 
   48 N 3 3 6.60 0 .00 0 .00 0 .00 
   48 N 4 0 .00 0 .00 0 .00 0 .00 
   48 N 5 1 5.77 1 .13 0 .00 0 .00 
   48 N 6 0 .00 0 .00 0 .00 0 .00 
   48 N 7 1 8.39 2 3.04 0 .00 0 .00 
   48 N 8 3 21.95 0 .00 0 .00 0 .00 
   48 N 9 1 4.09 2 8.61 0 .00 0 .00 
   48 N 10 7 12.21 0 .00 0 .00 0 .00 
   48 N 11 0 .00 0 .00 0 .00 0 .00 
   48 N 12 2 5.12 0 .00 0 .00 0 .00 
   48 N 19 10 28.92 5 12.36 2 2.62 0 .00 
   48 N 20 2 2.80 0 .00 0 .00 0 .00 
   48 N 21 4 8.30 1 2.07 0 .00 0 .00 
   48 O 1 0 .00 0 .00 0 .00 0 .00 
   48 O 2 0 .00 0 .00 0 .00 0 .00 obsidian 1 .40 
48 O 3 2 3.77 0 .00 0 .00 0 .00 
   48 O 4 3 6.68 2 1.38 0 .00 0 .00 
   48 O 5 2 2.77 2 1.43 0 .00 0 .00 
   48 O 6 2 2.30 1 2.57 0 .00 0 .00 
   48 O 7 1 2.44 0 .00 0 .00 0 .00 
   48 O 8 7 10.64 2 1.04 0 .00 1 .99 
   48 O 9 6 21.11 0 .00 0 .00 0 .00 
   48 O 10 7 21.33 4 11.42 0 .00 0 .00 
   48 O 11 2 5.98 4 11.27 0 .00 0 .00 
   48 O 12 0 .00 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 O 19 4 10.25 0 .00 0 .00 0 .00 
   48 O 20 3 15.44 0 .00 0 .00 0 .00 
   48 O 21 2 3.65 0 .00 1 .45 0 .00 
   48 P 1 3 5.61 2 1.19 0 .00 0 .00 
   48 P 2 0 .00 0 .00 0 .00 0 .00 
   48 P 3 6 6.33 0 .00 0 .00 0 .00 
   48 P 4 0 .00 0 .00 0 .00 0 .00 
   48 P 5 7 5.82 1 1.10 0 .00 0 .00 
   48 P 6 0 .00 0 .00 0 .00 0 .00 
   48 P 7 5 18.05 2 3.42 0 .00 0 .00 
   48 P 8 0 .00 0 .00 0 .00 0 .00 
   48 P 9 9 15.23 4 1.77 0 .00 0 .00 
   48 P 10 6 11.33 0 .00 0 .00 1 4.43 
   48 P 11 11 38.00 1 .83 0 .00 0 .00 
   48 P 12 0 .00 0 .00 0 .00 0 .00 
   48 P 19 0 .00 2 14.26 0 .00 0 .00 
   48 P 20 4 6.67 0 .00 0 .00 0 .00 
   48 P 21 6 14.96 3 4.16 0 .00 0 .00 
   48 Q 1 0 .00 0 .00 0 .00 0 .00 
   48 Q 2 9 13.71 3 11.68 0 .00 0 .00 
   48 Q 3 0 .00 0 .00 0 .00 0 .00 
   48 Q 4 0 .00 0 .00 0 .00 0 .00 
   48 Q 5 6 14.18 1 8.07 0 .00 0 .00 
   48 Q 6 6 9.09 1 2.16 0 .00 0 .00 
   48 Q 7 20 36.30 4 21.40 0 .00 0 .00 
   48 Q 8 4 12.87 3 4.96 0 .00 0 .00 
   48 Q 9 4 11.40 2 .70 0 .00 0 .00 
   48 Q 10 6 11.78 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 Q 11 16 40.67 2 .91 0 .00 0 .00 
   48 Q 12 0 .00 0 .00 0 .00 0 .00 
   48 Q 19 4 20.11 0 .00 0 .00 0 .00 
   48 Q 20 0 .00 0 .00 0 .00 0 .00 
   48 Q 21 4 5.74 0 .00 0 .00 1 1.21 
   48 R 1 2 2.31 0 .00 0 .00 1 1.17 
   48 R 2 6 9.11 2 1.88 0 .00 1 .64 
   48 R 3 3 16.03 1 7.38 0 .00 0 .00 
   48 R 4 0 .00 0 .00 0 .00 0 .00 
   48 R 5 5 27.58 1 1.58 0 .00 0 .00 
   48 R 6 3 6.89 1 16.67 0 .00 0 .00 
   48 R 7 5 19.13 0 .00 0 .00 0 .00 
   48 R 8 6 14.91 0 .00 0 .00 0 .00 
   48 R 9 10 28.88 0 .00 0 .00 1 1.79 
   48 R 10 3 5.96 2 5.25 0 .00 1 2.61 
   48 R 11 10 24.77 0 .00 0 .00 0 .00 
   48 R 12 9 23.78 1 .66 0 .00 0 .00 
   48 R 19 6 17.21 0 .00 0 .00 2 1.76 
   48 R 20 3 10.53 3 6.38 0 .00 0 .00 
   48 R 21 0 .00 0 .00 0 .00 0 .00 
   48 S 1 1 1.85 0 .00 0 .00 0 .00 
   48 S 2 5 8.40 0 .00 0 .00 0 .00 
   48 S 3 2 1.59 0 .00 0 .00 0 .00 
   48 S 10 5 7.48 0 .00 0 .00 0 .00 
   48 S 11 5 17.09 0 .00 0 .00 0 .00 
   48 S 12 21 82.83 1 .63 0 .00 0 .00 
   48 S 13 8 21.78 0 .00 0 .00 0 .00 
   48 S 14 11 84.55 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 S 15 2 7.82 0 .00 0 .00 0 .00 
   48 S 16 0 .00 0 .00 0 .00 0 .00 
   48 S 17 2 6.65 0 .00 0 .00 1 1.56 
   48 S 18 8 14.06 0 .00 0 .00 2 1.77 
   48 S 19 0 .00 0 .00 0 .00 0 .00 
   48 S 20 1 2.64 0 .00 0 .00 0 .00 
   48 S 21 5 7.16 0 .00 0 .00 0 .00 
   48 T 1 11 30.57 0 .00 0 .00 0 .00 
   48 T 2 5 10.87 1 .18 0 .00 0 .00 
   48 T 3 6 12.84 1 .17 0 .00 0 .00 
   48 T 10 8 16.07 0 .00 0 .00 0 .00 
   48 T 11 3 14.35 0 .00 0 .00 1 1.07 
   48 T 12 0 .00 0 .00 0 .00 0 .00 
   48 T 13 6 15.43 2 5.20 0 .00 0 .00 
   48 T 14 7 15.35 0 .00 0 .00 0 .00 
   48 T 15 4 9.17 0 .00 0 .00 0 .00 
   48 T 16 1 7.56 0 .00 0 .00 0 .00 
   48 T 17 4 12.09 1 .65 0 .00 0 .00 
   48 T 18 4 17.37 1 .27 0 .00 0 .00 
   48 T 19 7 25.59 1 6.39 0 .00 0 .00 
   48 T 20 6 17.63 0 .00 0 .00 0 .00 
   48 T 21 5 8.11 5 8.13 0 .00 0 .00 
   48 U 2 6 35.35 0 .00 0 .00 0 .00 
   48 U 3 10 48.26 0 .00 0 .00 2 2.30 
   48 U 10 4 28.18 1 3.67 0 .00 0 .00 
   48 U 11 5 16.45 0 .00 0 .00 1 5.01 
   48 U 12 17 50.05 0 .00 2 1.92 0 .00 
   48 U 13 9 58.13 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 U 14 3 28.52 1 19.94 0 .00 0 .00 
   48 U 15 5 26.20 1 3.43 0 .00 0 .00 
   48 U 16 3 28.03 0 .00 2 5.60 0 .00 
   48 U 17 7 17.45 2 2.30 0 .00 1 .67 
   48 U 18 0 .00 0 .00 0 .00 0 .00 
   48 U 19 0 .00 0 .00 0 .00 0 .00 
   48 U 20 8 19.86 1 1.94 0 .00 0 .00 
   48 U 21 4 19.27 0 .00 0 .00 0 .00 
   48 V 1 4 5.19 0 .00 0 .00 0 .00 
   48 V 2 8 17.60 2 7.26 0 .00 0 .00 
   48 V 3 2 13.57 0 .00 0 .00 0 .00 
   48 V 10 0 .00 0 .00 0 .00 0 .00 
   48 V 11 0 .00 0 .00 0 .00 0 .00 
   48 V 12 2 4.32 1 2.79 0 .00 0 .00 
   48 V 13 8 22.89 1 21.70 0 .00 0 .00 
   48 V 14 13 39.95 0 .00 0 .00 0 .00 
   48 V 15 2 4.58 1 1.10 0 .00 1 1.26 
   48 V 16 5 9.04 1 1.43 0 .00 0 .00 
   48 V 17 1 2.70 0 .00 0 .00 0 .00 
   48 V 18 0 .00 0 .00 0 .00 0 .00 
   48 V 19 0 .00 0 .00 0 .00 0 .00 
   48 V 20 1 .88 0 .00 0 .00 0 .00 
   48 V 21 0 .00 0 .00 0 .00 0 .00 
   48 W 1 3 9.66 0 .00 0 .00 1 3.04 
   48 W 2 3 16.65 0 .00 0 .00 0 .00 
   48 W 3 0 .00 0 .00 0 .00 0 .00 
   48 W 10 0 .00 0 .00 0 .00 0 .00 
   48 W 11 0 .00 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 W 12 1 5.09 0 .00 0 .00 0 .00 
   48 W 13 2 3.53 0 .00 0 .00 0 .00 
   48 W 14 6 14.35 0 .00 0 .00 0 .00 
   48 W 15 0 .00 0 .00 0 .00 0 .00 
   48 W 16 0 .00 0 .00 0 .00 0 .00 
   48 W 17 0 .00 0 .00 0 .00 0 .00 
   48 W 18 1 9.78 0 .00 0 .00 0 .00 
   48 W 19 0 .00 0 .00 0 .00 0 .00 
   48 W 20 0 .00 0 .00 0 .00 0 .00 
   48 W 21 0 .00 0 .00 0 .00 0 .00 
   48 X 1 0 .00 0 .00 0 .00 0 .00 
   48 X 2 0 .00 2 15.29 0 .00 0 .00 
   48 X 3 7 27.11 0 .00 0 .00 0 .00 
   48 X 4 3 9.97 0 .00 0 .00 1 1.21 
   48 X 5 4 6.91 0 .00 0 .00 0 .00 
   48 X 6 9 19.45 0 .00 0 .00 0 .00 
   48 X 7 5 32.74 0 .00 0 .00 0 .00 
   48 X 8 4 7.15 0 .00 0 .00 1 13.20 
   48 X 9 2 3.44 0 .00 0 .00 0 .00 
   48 X 10 4 9.41 0 .00 0 .00 0 .00 
   48 X 11 1 2.34 0 .00 0 .00 0 .00 
   48 X 12 0 .00 0 .00 0 .00 0 .00 
   48 X 13 0 .00 0 .00 0 .00 0 .00 
   48 X 14 3 11.80 0 .00 0 .00 0 .00 
   48 X 15 8 17.26 2 1.91 0 .00 0 .00 
   48 X 16 0 .00 0 .00 0 .00 0 .00 
   48 X 17 0 .00 0 .00 0 .00 0 .00 
   48 X 18 0 .00 0 .00 0 .00 0 .00 
   *weights are in grams                     
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Table A.I.1. Macroartifacts (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* other type 
other 
count 
other 
weight* 
48 X 19 0 .00 0 .00 0 .00 0 .00 
   48 X 20 0 .00 0 .00 0 .00 0 .00 
   48 X 21 0 .00 0 .00 0 .00 0 .00 
   48 Y 1 9 17.33 0 .00 0 .00 0 .00 
   48 Y 2 0 .00 0 .00 0 .00 0 .00 
   48 Y 3 5 23.35 0 .00 0 .00 1 1.16 
   48 Y 4 0 .00 0 .00 0 .00 0 .00 
   48 Y 5 2 1.58 1 .69 0 .00 0 .00 
   48 Y 6 2 4.36 0 .00 0 .00 0 .00 
   48 Y 7 3 18.90 1 3.04 0 .00 0 .00 
   48 Y 8 0 .00 0 .00 0 .00 0 .00 
   48 Y 9 1 3.45 0 .00 0 .00 0 .00 
   48 Y 10 0 .00 0 .00 0 .00 0 .00 
   48 Y 11 0 .00 0 .00 0 .00 0 .00 
   48 Y 12 2 7.89 0 .00 0 .00 0 .00 
   48 Y 13 1 3.95 0 .00 0 .00 0 .00 
   48 Y 14 0 .00 0 .00 0 .00 0 .00 
   48 Y 15 0 .00 0 .00 0 .00 0 .00 
   48 Y 16 10 19.56 1 4.69 0 .00 0 .00 
   48 Y 17 0 .00 0 .00 0 .00 0 .00 
   48 Y 18 1 1.42 1 1.88 0 .00 0 .00 
   48 Y 19 0 .00 0 .00 0 .00 0 .00 
   48 Y 20 2 2.86 0 .00 0 .00 0 .00 
   48 Y 21 0 .00 0 .00 0 .00 0 .00 
   *weights are in grams                     
 
  
 213 
 
Table A.I.2. Microartifacts Fraction 1. 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
chert  
count 
chert  
weight* 
jute  
count 
jute  
weight* 
daub 
count 
daub 
weight* 
limestone   
weight* 
land 
shell 
weight* 
other 
type 
other 
count 
other 
weight* 
46 C 3 5 14.36 3 8.27 0 .00 0 .00 104.68 .00 
   46 C 7 12 15.64 3 1.48 0 .00 5 2.77 41.66 .07 charcoal 21 6.91 
46 E 5 4 1.50 3 2.82 0 .00 0 .00 34.29 .00 
   46 G 3 7 9.30 0 .00 0 .00 0 .00 1.89 .00 
   46 G 7 2 .57 3 5.65 0 .00 0 .00 26.49 .00 
   47 A 3 16 21.21 6 12.44 0 .00 0 .00 292.89 .28 
   47 A 11 5 4.58 3 13.37 0 .00 0 .00 96.88 .16 
   47 C 5 28 68.69 4 81.30 0 .00 1 1.30 286.41 .03 
   47 C 9 22 30.12 4 40.12 0 .00 0 .00 151.02 .00 
   47 E 3 11 23.67 2 2.83 0 .00 0 .00 182.78 .09 
   47 E 7 14 18.31 5 4.85 0 .00 0 .00 253.06 .05 obsidian 1 .17 
47 G 5 10 18.57 3 1.61 1 3.06 2 1.02 53.81 .11 bone 1 .24 
47 G 9 3 3.05 3 34.49 0 .00 1 .74 61.08 .03 
   47 I 7 9 5.23 3 7.36 1 1.56 0 .00 42.10 .00 
   48 A 1 10 40.13 2 1.86 0 .00 0 .00 .00 .00 
   48 A 5 2 .64 3 2.66 0 .00 2 .60 3.26 .00 charcoal 4 .57 
48 A 9 8 5.17 1 1.89 0 .00 0 .00 5.12 .00 
   48 A 13 1 .70 1 19.20 0 .00 0 .00 .00 .00 
   48 A 17 0 .00 0 .00 0 .00 0 .00 .00 .00 
   48 A 21 8 7.82 2 .42 0 .00 3 2.37 .00 .00 
   48 C 3 1 1.69 1 .48 0 .00 0 .00 .00 .00 
   48 C 7 1 .29 0 .00 0 .00 0 .00 .00 .00 
   48 C 11 1 .28 0 .00 0 .00 0 .00 .99 .00 
   48 C 15 1 .33 4 4.64 0 .00 4 4.18 1.95 .00 
   48 C 19 2 .61 3 1.46 0 .00 0 .00 .00 .00 
   48 E 1 6 2.64 0 .00 0 .00 2 1.56 .00 .00 charcoal 1 .11 
48 E 5 1 1.53 0 .00 0 .00 0 .00 .00 .00 
   48 E 9 5 3.33 0 .00 0 .00 0 .00 .00 .00 
   *weights are in grams                         
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Table A.I.2. Microartifacts Fraction 1 (continued). 
Op Unit Lot 
ceramic 
count 
ceramic 
weight* 
chipped 
stone 
count 
chipped 
stone 
weight* 
jute 
count 
jute 
weight* 
daub 
count 
daub 
weight* 
limestone 
weight* 
land 
shell 
weight* 
other 
type 
other 
count 
other 
weight* 
48 E 17 3 2.11 2 2.41 0 .00 0 .00 5.65 .00 
   48 E 21 4 2.69 3 .81 0 .00 0 .00 .00 .00 
   48 G 3 42 58.88 1 .16 0 .00 0 .00 1.84 .00 
   48 G 7 5 3.87 0 .00 0 .00 0 .00 .00 .00 
   48 G 11 3 1.97 2 1.86 0 .00 0 .00 .00 .00 obsidian 1 .37 
48 G 19 1 .23 0 .00 0 .00 0 .00 .00 .00 
   48 I 1 0 .00 0 .00 0 .00 0 .00 .00 .00 
   48 I 5 0 .00 0 .00 0 .00 0 .00 .00 .00 
   48 I 9 6 7.09 2 .48 0 .00 0 .00 .00 .00 
   48 I 13 4 2.51 2 1.64 0 .00 0 .00 .00 .00 
   48 I 17 0 .00 1 1.24 0 .00 0 .00 1.90 .00 
   48 I 21 1 .34 0 .00 0 .00 0 .00 2.96 .00 
   48 K 3 2 .73 3 2.69 0 .00 0 .00 .00 .00 
   48 K 7 6 6.03 1 .23 1 2.00 0 .00 8.52 .00 
   48 K 11 12 12.56 1 .64 1 1.06 1 .73 36.74 .00 
   48 K 15 1 .29 0 .00 0 .00 1 .22 1.11 .17 
   48 K 19 17 14.38 1 .48 0 .00 3 1.49 57.54 .00 
   48 M 1 0 .00 3 6.26 0 .00 0 .00 1.90 .00 
   48 M 5 0 .00 1 .86 0 .00 0 .00 1.90 .00 
   48 M 9 8 1.80 4 2.33 0 .00 0 .00 2.08 .00 
   48 M 21 11 6.36 7 8.22 1 1.15 0 .00 27.04 .00 
   48 O 3 11 8.08 2 1.58 0 .00 0 .00 6.20 .00 
   48 O 7 9 9.80 0 .00 0 .00 0 .00 5.59 .00 
   48 O 11 9 5.68 3 28.82 0 .00 2 .89 64.56 .00 
   48 O 19 8 9.22 1 .61 0 .00 0 .00 14.89 .00 
   48 Q 1 2 .98 2 .29 0 .00 0 .00 .00 .00 
   48 Q 5 8 3.89 2 14.66 0 .00 0 .00 .00 .00 
   48 Q 9 6 3.11 8 4.03 1 .14 0 .00 13.22 .00 slate 1 .87 
*weights are in grams                   
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Table A.I.2. Microartifacts Fraction 1 (continued). 
Op Unit Lot 
ceramic 
count 
ceramic 
weight* 
chipped 
stone 
count 
chipped 
stone 
weight* 
jute 
count 
jute 
weight* 
daub 
count 
daub 
weight* 
limestone 
weight* 
land 
shell 
weight* 
other 
type 
other 
count 
other 
weight* 
48 Q 21 6 6.05 1 .43 0 .00 0 .00 43.54 .00 
   48 S 3 5 8.16 2 .86 0 .00 0 .00 21.51 .00 
   48 S 11 23 39.07 5 15.66 0 .00 1 .51 31.18 .00 
   48 S 15 6 7.08 3 11.86 0 .00 2 2.29 46.38 1.83 
   48 S 19 1 3.20 0 .00 0 .00 0 .00 2.42 .04 granite 1 .85 
48 U 13 7 1.36 2 34.09 0 .00 0 .00 13.83 .00 
   48 U 17 13 14.86 3 9.25 0 .00 1 .35 1.68 .44 
   48 U 21 5 4.16 2 1.41 0 .00 0 .00 5.65 .00 
   48 W 3 9 16.75 1 .38 0 .00 0 .00 69.17 .00 
   48 W 11 0 .00 0 .00 0 .00 0 .00 .00 .00 
   48 W 15 1 .73 0 .00 0 .00 0 .00 1.54 .00 
   48 W 19 1 .54 1 .50 0 .00 0 .00 .93 .00 
   48 Y 1 5 8.66 1 .36 0 .00 2 .82 1.66 .00 
   48 Y 5 5 2.16 0 .00 0 .00 0 .00 169.44 .00 
   48 Y 9 1 .27 0 .00 0 .00 0 .00 .66 .00 
   48 Y 13 0 .00 0 .00 0 .00 0 .00 1.90 .00 
   48 Y 17 2 1.06 1 .59 0 .00 0 .00 .59 .00 
   48 Y 21 0 .00 0 .00 0 .00 0 .00 .00 .00 
   *weights are in grams                   
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Table A.I.3. Microartifacts Fraction 2, Part One. 
Op Unit Lot 
ceramic 
count 
ceramic 
weight* 
chipped 
stone 
count 
chipped 
stone 
weight* 
daub 
count 
daub 
weight* 
limestone 
weight* 
46 C 3 7 .27 7 .39 4 .26 4.88 
46 C 7 24 2.42 8 .82 49 3.82 1.30 
46 E 5 11 .44 2 .20 4 .24 8.11 
46 G 3 18 1.53 5 .31 3 .11 1.53 
46 G 7 5 .56 4 .48 2 .29 .59 
47 A 3 13 .86 7 .69 3 .14 12.84 
47 A 11 12 1.08 5 .30 2 .16 6.86 
47 C 5 21 1.98 8 .84 3 .26 19.50 
47 C 9 22 2.05 2 .17 5 .38 7.75 
47 E 3 15 1.23 2 .16 1 .13 1.76 
47 E 7 21 2.17 6 .35 2 .14 17.81 
47 G 5 13 1.24 9 .59 4 .42 15.43 
47 G 9 12 1.42 5 .22 2 .15 6.99 
47 I 7 14 1.06 4 .46 0 .00 11.03 
48 A 1 6 .53 1 .13 3 .17 .00 
48 A 5 0 .00 6 .41 9 .78 .00 
48 A 9 5 .30 9 .64 3 .39 .58 
48 A 13 0 .00 2 .13 3 .24 .00 
48 A 17 0 .00 0 .00 5 .36 .10 
48 A 21 6 .54 2 .18 1 .16 .00 
48 C 3 2 .23 3 .17 2 .21 .05 
48 C 7 1 .09 2 .16 0 .00 .17 
48 C 11 0 .00 0 .00 2 .08 .50 
48 C 15 3 .41 3 .25 6 .59 .99 
48 C 19 1 .10 1 .06 4 .29 .00 
48 E 1 1 .06 0 .00 5 .39 .00 
48 E 5 1 .06 0 .00 0 .00 .00 
48 E 9 1 .04 2 .14 11 .69 .32 
*weights are in grams             
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Table A.I.3. Microartifacts Fraction 2, Part One (continued). 
Op Unit Lot 
ceramic 
count 
ceramic 
weight* 
chipped 
stone 
count 
chipped 
stone 
weight* 
daub 
count 
daub 
weight* 
limestone 
weight* 
48 E 17 11 .92 5 .29 1 .04 .66 
48 E 21 0 .00 4 .52 5 .38 .00 
48 G 3 22 1.89 9 .42 9 .73 .00 
48 G 7 0 .00 6 .21 6 .28 .00 
48 G 11 2 .23 5 .25 0 .00 .13 
48 G 19 0 .00 6 .45 2 .14 .08 
48 I 1 0 .00 3 .18 2 .26 .00 
48 I 5 0 .00 0 .00 0 .00 .00 
48 I 9 4 .29 3 .24 1 .13 .03 
48 I 13 6 .41 4 .46 5 .42 .00 
48 I 17 1 .18 1 .04 1 .09 .08 
48 I 21 2 .10 2 .14 0 .00 .09 
48 K 3 2 .15 2 .19 9 .60 .00 
48 K 7 7 .84 3 .16 8 .73 1.55 
48 K 11 12 1.70 9 1.14 3 .22 14.61 
48 K 15 5 .37 6 .43 7 .79 .96 
48 K 19 25 2.53 22 1.51 22 1.86 21.71 
48 M 1 2 .14 1 .09 1 .05 .00 
48 M 5 2 .08 3 .14 4 .31 .00 
48 M 9 8 .77 7 .73 1 .05 .39 
48 M 21 14 1.33 13 .98 2 .26 7.85 
48 O 3 2 .13 1 .04 3 .36 .44 
48 O 7 4 .33 3 .21 5 .50 2.11 
48 O 11 26 2.25 12 .86 1 .19 4.75 
48 O 19 8 .79 7 .70 4 .27 3.65 
48 Q 1 3 .26 2 .09 3 .14 .42 
48 Q 5 7 .47 4 .50 2 .16 .00 
48 Q 9 14 1.32 11 .83 5 .43 6.12 
*weights are in grams             
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Table A.I.3. Microartifacts Fraction 2, Part One (continued). 
Op Unit Lot 
ceramic 
count 
ceramic 
weight* 
chipped 
stone 
count 
chipped 
stone 
weight* 
daub 
count 
daub 
weight* 
limestone 
weight* 
48 Q 21 8 .78 6 .52 0 .00 11.77 
48 S 3 4 .41 2 .16 0 .00 1.41 
48 S 11 14 1.41` 8 .57 5 .45 5.84 
48 S 15 3 .28 3 .36 2 .11 4.87 
48 S 19 5 .26 0 .00 2 .08 1.74 
48 U 13 7 .68 1 .17 6 .55 3.02 
48 U 17 15 1.56 5 .32 8 .74 5.39 
48 U 21 2 .14 2 .20 3 .19 .62 
48 W 3 7 .51 8 .50 4 .22 2.87 
48 W 11 0 .00 0 .00 2 .10 .10 
48 W 15 2 .10 1 .07 4 .32 3.13 
48 W 19 1 .16 3 .20 2 .16 .12 
48 Y 1 5 .30 4 .16 1 .06 2.39 
48 Y 5 7 .58 5 .34 3 .34 1.82 
48 Y 9 0 .00 0 .00 3 .13 .58 
48 Y 13 2 .05 0 .00 0 .00 .51 
48 Y 17 1 .04 0 .00 0 .00 .41 
48 Y 21 0 .00 3 .18 1 .06 .14 
*weights are in grams             
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Table A.I.4. Microartifacts Fraction 2, Part Two. 
Op Unit Lot 
land shell 
weight* 
quartz 
weight* 
charcoal 
weight* 
slate 
count 
slate 
weight* other type 
other 
count 
other 
weight* 
46 C 3 .01 .00 .11 1 .07 
   46 C 7 .31 .13 2.42 0 .00 armadillo scoot 2 .12 
46 E 5 .18 .00 .00 0 .00 
   46 G 3 .00 .00 .00 0 .00 
   46 G 7 .00 .00 .00 0 .00 
   47 A 3 .64 .00 .00 1 .06 granite 1 .14 
47 A 11 .07 .00 .00 0 .00 
   47 C 5 .11 .00 .04 0 .00 granite 2 .40 
47 C 9 .41 .00 .17 0 .00 granite 2 .42 
47 E 3 .19 .00 .00 0 .00 
   47 E 7 .47 .00 .00 0 .00 
   47 G 5 .44 .03 .39 2 .06 
   47 G 9 .18 .00 .00 0 .00 
   47 I 7 .16 .00 .10 0 .00 
   48 A 1 .00 .00 .00 0 .00 
   48 A 5 .00 .11 .94 0 .00 
   48 A 9 .00 .12 .00 0 .00 
   48 A 13 .00 .00 .00 0 .00 
   48 A 17 .00 .00 .00 0 .00 
   48 A 21 .00 .00 .00 0 .00 
   48 C 3 .00 .00 .00 0 .00 
   48 C 7 .00 .09 .00 0 .00 
   48 C 11 .19 .00 .00 0 .00 
   48 C 15 .00 .10 .00 0 .00 obsidian 1 .11 
48 C 19 .00 .00 .00 0 .00 
   48 E 1 .00 .00 .00 0 .00 
   48 E 5 .00 .13 .00 0 .00 
   48 E 9 .00 .14 .00 0 .00 
   *weights are in grams         
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Table A.I.4. Microartifacts Fraction 2, Part Two (continued). 
Op Unit Lot 
land shell 
weight* 
quartz 
weight* 
charcoal 
weight* 
slate 
count 
slate 
weight* other type 
other 
count 
other 
weight* 
48 E 17 .08 .00 .00 0 .00 
   48 E 21 .00 .00 .00 0 .00 
   48 G 3 .00 .00 .04 0 .00 
   48 G 7 .00 .00 .00 0 .00 
   48 G 11 .00 .40 .00 0 .00 
   48 G 19 .00 .12 .22 0 .00 
   48 I 1 .00 .00 .01 0 .00 
   48 I 5 .00 .00 .00 1 .10 
   48 I 9 .00 .14 .00 0 .00 
   48 I 13 .00 .25 .00 0 .00 
   48 I 17 .00 .00 .05 0 .00 
   48 I 21 .00 .00 .00 0 .00 
   48 K 3 .00 .00 .14 0 .00 
   48 K 7 .00 .25 .00 0 .00 
   48 K 11 .04 .06 .00 0 .00 
   48 K 15 .19 .12 .12 0 .00 
   48 K 19 .45 .36 .00 1 .08 
   48 M 1 .00 .00 .05 0 .00 
   48 M 5 .09 .00 .06 0 .00 
   48 M 9 .00 .28 .00 0 .00 
   48 M 21 .16 .01 .00 0 .00 
   48 O 3 .00 .00 .00 0 .00 
   48 O 7 .07 .08 .01 0 .00 
   48 O 11 .17 .00 .15 0 .00 
   48 O 19 .00 .00 .00 3 .15 
   48 Q 1 .07 .22 .00 0 .00 
   48 Q 5 .00 .00 .00 0 .00 
   48 Q 9 .14 .26 .00 0 .00 
   *weights are in grams               
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Table A.I.4. Microartifacts Fraction 2, Part Two (continued). 
Op Unit Lot 
land shell 
weight* 
quartz 
weight* 
charcoal 
weight* 
slate 
count 
slate 
weight* other type 
other 
count 
other 
weight* 
48 Q 21 .01 .12 .00 0 .00 
   48 S 3 .00 .00 .00 0 .00 
   48 S 11 .08 .14 .08 0 .00 
   48 S 15 .24 .00 .00 0 .00 
   48 S 19 .08 .00 .01 0 .00 
   48 U 13 .14 .00 .00 0 .00 
   48 U 17 .07 .16 .25 0 .00 
   48 U 21 .03 .22 .00 0 .00 
   48 W 3 .04 .22 .15 0 .00 
   48 W 11 .00 .00 .00 0 .00 
   48 W 15 .06 .09 .00 0 .00 
   48 W 19 .00 .00 .00 0 .00 
   48 Y 1 .00 .08 .00 0 .00 
   48 Y 5 .10 .04 .05 0 .00 
   48 Y 9 .01 .04 .00 0 .00 
   48 Y 13 .00 .14 .00 0 .00 
   48 Y 17 .07 .00 .00 0 .00 
   48 Y 21 .00 .00 .00 0 .00 
   *weights are in grams               
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Table A.I.5. Microartifacts Fraction 3, Part One. 
Op Unit Lot 
ceramic 
count 
ceramic 
weight* 
chipped 
stone 
count 
chipped 
stone 
weight* 
daub 
count 
daub 
weight* 
limestone 
weight* 
46 C 3 53 .60 31 .35 31 .37 4.66 
46 C 7 152 2.04 24 .33 391 4.33 9.06 
46 E 5 59 1.87 16 .16 48 .43 5.26 
46 G 3 73 .89 14 .14 36 .34 1.08 
46 G 7 46 .60 19 .16 5 .04 .43 
47 A 3 70 .84 44 .69 25 .24 8.37 
47 A 11 44 .62 6 .09 8 .11 3.75 
47 C 5 65 .74 28 .39 11 .16 12.80 
47 C 9 163 1.63 8 .10 26 .35 5.49 
47 E 3 65 .69 10 .12 10 .09 8.04 
47 E 7 153 1.47 18 .21 13 .07 11.09 
47 G 5 40 .62 31 .27 8 .10 9.36 
47 G 9 21 .29 13 .08 6 .03 3.67 
47 I 7 61 .70 22 .23 6 .10 8.05 
48 A 1 18 .20 6 .11 18 .19 .01 
48 A 5 2 .03 15 .28 45 .54 .12 
48 A 9 0 .00 16 .23 21 .21 .38 
48 A 13 0 .00 8 .07 33 .34 .10 
48 A 17 0 .00 0 .00 13 .21 .05 
48 A 21 0 .00 8 .13 29 .36 .08 
48 C 3 0 .00 6 .12 5 .06 .08 
48 C 7 0 .00 26 .34 32 .37 .17 
48 C 11 0 .00 4 .11 13 .19 .68 
48 C 15 4 .09 18 .24 29 .38 1.33 
48 C 19 0 .00 11 .09 27 .30 .11 
48 E 1 3 .04 7 .16 22 .36 .04 
48 E 5 0 .00 4 .08 6 .07 .01 
48 E 9 2 .06 10 .09 30 .35 .07 
*weights are in grams             
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Table A.I.5. Microartifacts Fraction 3, Part One (continued). 
Op Unit Lot 
ceramic   
count 
ceramic  
weight* 
lithic  
count 
lithic  
weight* 
daub 
count 
daub 
weight* 
limestone  
weight* 
48 E 17 25 .29 5 .03 13 .10 .60 
48 E 21 0 .00 15 .27 68 .85 .13 
48 G 3 50 .62 14 .14 9 .13 .08 
48 G 7 0 .00 12 .09 12 .12 .05 
48 G 11 3 .05 31 .55 12 .17 .27 
48 G 19 0 .00 49 .43 89 .70 .27 
48 I 1 0 .00 5 .09 9 .13 .04 
48 I 5 0 .00 2 .05 9 .10 .09 
48 I 9 0 .00 4 .05 1 .01 .04 
48 I 13 5 .13 12 .26 38 .49 .05 
48 I 17 0 .00 6 .04 13 .14 .16 
48 I 21 0 .00 12 .18 16 .18 .07 
48 K 3 2 .03 6 .08 86 .91 .01 
48 K 7 0 .00 21 .33 30 .42 1.17 
48 K 11 8 .16 44 .55 36 .38 19.25 
48 K 15 12 .22 13 .25 25 .24 1.81 
48 K 19 32 .50 27 .35 49 .74 14.27 
48 M 1 0 .00 4 .05 12 .12 .05 
48 M 5 3 .08 10 .09 24 .20 .13 
48 M 9 0 .00 8 .10 15 .18 .18 
48 M 21 42 .70 49 .57 19 .20 7.41 
48 O 3 0 .00 7 .09 14 .18 .28 
48 O 7 11 .28 20 .31 12 .23 1.64 
48 O 11 22 .53 29 .40 14 .20 3.48 
48 O 19 31 .33 14 .18 29 .31 1.94 
48 Q 1 4 .06 5 .07 10 .14 .24 
48 Q 5 5 .05 13 .09 16 .17 .07 
48 Q 9 19 .30 19 .33 14 .21 3.30 
*weights are in grams             
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Table A.I.5. Microartifacts Fraction 3, Part One (continued). 
Op Unit Lot 
ceramic 
count 
ceramic 
weight* 
chipped 
stone 
count 
chipped 
stone 
weight* 
daub 
count 
daub 
weight* 
limestone 
weight* 
48 Q 21 32 .56 30 .31 18 .31 11.09 
48 S 3 10 .16 9 .11 15 .20 .72 
48 S 11 18 .30 23 .30 52 .91 3.71 
48 S 15 6 .16 8 .10 44 .63 4.78 
48 S 19 5 .10 16 .18 17 .23 1.87 
48 U 13 14 .34 11 .19 32 .47 2.85 
48 U 17 6 .16 21 .25 94 .89 8.06 
48 U 21 5 .14 19 .19 11 .14 .46 
48 W 3 11 .20 18 .19 37 .39 1.91 
48 W 11 0 .00 5 .05 4 .06 .09 
48 W 15 10 .18 10 .16 57 .62 3.74 
48 W 19 0 .00 4 .07 10 .17 .68 
48 Y 1 0 .00 9 .06 24 .24 .94 
48 Y 5 3 .05 21 .25 21 .18 5.56 
48 Y 9 0 .00 7 .10 27 .28 .47 
48 Y 13 0 .00 5 .08 6 .09 .14 
48 Y 17 0 .00 6 .08 14 .21 .76 
48 Y 21 0 .00 1 .03 14 .19 .19 
*weights are in grams             
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Table A.I.6. Microartifacts Fraction 3, Part Two. 
Op Unit Lot 
land shell 
weight* 
quartz 
weight* 
charcoal 
weight* 
slate 
count 
slate 
weight* other type 
other 
count 
other 
weight* 
46 C 3 .15 .21 .01 1 .01 
   46 C 7 .34 .89 1.01 3 .01 
   46 E 5 .24 .40 .01 1 .05 bone 2 .01 
46 G 3 .01 .25 .01 0 .00 
   46 G 7 .01 .85 .00 1 .01 obsidian 1 .05 
47 A 3 .60 .33 .06 1 .03 
   47 A 11 .16 .26 .01 0 .00 
   47 C 5 .32 .26 .16 4 .05 
   47 C 9 .38 .21 .15 0 .00 bone 1 .01 
47 E 3 .50 .44 .00 1 .01 
   47 E 7 .56 .20 .01 0 .00 bone 2 .01 
47 G 5 .56 .32 .00 0 .00 bone 1 .01 
47 G 9 .18 .06 .00 1 .01 
   47 I 7 .21 .21 .18 0 .00 
   48 A 1 .00 .04 .00 0 .00 
   48 A 5 .00 .83 1.11 0 .00 
   48 A 9 .03 .87 .00 1 .01 
   48 A 13 .00 .15 .00 0 .00 
   48 A 17 .00 .18 .00 0 .00 
   48 A 21 .00 .85 .00 0 .00 
   48 C 3 .00 .07 .00 0 .00 
   48 C 7 .01 1.85 .00 0 .00 
   48 C 11 .18 .29 .00 0 .00 
   48 C 15 .06 .57 .00 1 .03 marine shell 1 .01 
48 C 19 .01 .82 .00 2 .03 
   48 E 1 .01 .08 .00 0 .00 
   48 E 5 .00 .15 .00 0 .00 
   48 E 9 .00 1.47 .06 0 .00 
   *weights are in grams         
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Table A.I.6. Microartifacts Fraction 3, Part Two (continued). 
Op Unit Lot 
land shell 
weight* 
quartz 
weight* 
charcoal 
weight* 
slate 
count 
slate 
weight* 
other 
type 
other 
count 
other 
weight* 
48 E 17 .08 .39 .00 0 .00 
   48 E 21 .00 2.12 .06 0 .00 
   48 G 3 .00 .18 .00 1 .03 
   48 G 7 .00 .73 .00 0 .00 
   48 G 11 .00 2.69 .00 0 .00 
   48 G 19 .00 7.01 .05 2 .03 
   48 I 1 .00 .01 .00 0 .00 
   48 I 5 .01 .06 .00 0 .00 
   48 I 9 .00 .14 .00 0 .00 
   48 I 13 .00 .16 .00 0 .00 
   48 I 17 .00 .60 .06 1 .01 
   48 I 21 .00 .23 .00 0 .00 
   48 K 3 .00 .07 .04 1 .01 
   48 K 7 .01 .41 .05 1 .01 
   48 K 11 .23 .51 .00 2 .03 
   48 K 15 .23 .27 .12 0 .00 bone 1 .01 
48 K 19 .43 .71 .00 2 .03 
   48 M 1 .00 .04 .04 0 .00 
   48 M 5 .14 .09 .01 0 .00 
   48 M 9 .01 .31 .00 1 .01 
   48 M 21 .30 1.07 .00 3 .04 bone 1 .01 
48 O 3 .01 .14 .00 1 .01 bone 1 .03 
48 O 7 .24 .31 .04 1 .01 
   48 O 11 .24 .45 .09 0 .00 
   48 O 19 .18 .38 .04 0 .00 
   48 Q 1 .01 .10 .01 0 .00 
   48 Q 5 .01 .14 .01 0 .00 
   48 Q 9 .16 .42 .00 0 .00 
   *weights are in grams         
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Table A.I.6. Microartifacts Fraction 3, Part Two (continued). 
Op Unit Lot 
land shell 
weight* 
quartz 
weight* 
charcoal 
weight* 
slate 
count 
slate 
weight* other type 
other 
count 
other 
weight* 
48 Q 21 .22 .52 .00 3 .01 
   48 S 3 .03 .17 .00 1 .01 
   48 S 11 .16 .56 .04 0 .00 
   48 S 15 .29 .14 .01 0 .00 bone 1 .01 
48 S 19 .11 .17 .00 0 .00 
   48 U 13 .17 .27 .00 0 .00 
   48 U 17 .29 .58 .06 0 .00 
   48 U 21 .06 .42 .00 0 .00 
   48 W 3 .27 .23 .07 0 .00 
   48 W 11 .01 .30 .00 0 .00 
   48 W 15 .32 .56 .00 0 .00 
   48 W 19 .01 .32 .00 0 .00 
   48 Y 1 .01 .26 .00 0 .00 
   48 Y 5 .26 .13 .00 0 .00 
   48 Y 9 .06 .17 .00 0 .00 
   48 Y 13 .04 .19 .00 0 .00 
   48 Y 17 .10 .32 .00 0 .00 
   48 Y 21 .06 .11 .00 0 .00 
   *weights are in grams         
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Appendix II. 
Raw Chemical Data 
 
Table A.II.1. Foss–extracted Chemical Data, Part One. 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
46 A 1 32.3 2.2 1745.4 <.1 <.1 .7 5.9 <.1 5.2 18.2 1.5 
46 A 3 46.4 2.8 4238.8 .1 .1 .8 15.7 <.1 33.9 32.5 2.7 
46 A 5 53.1 3.0 1867.1 <.1 <.1 .8 14.9 <.1 14.3 20.5 2.6 
46 A 7 74.9 4.6 3871.8 <.1 <.1 .8 6.9 <.1 4.6 25.3 2.6 
46 A 9 80.1 3.8 1147.0 .1 <.1 .8 18.1 <.1 16.5 24.3 3.9 
46 B 4 62.0 3.3 1643.5 .1 <.1 .8 16.3 <.1 27.4 26.4 3.7 
46 B 6 73.6 3.4 2569.2 .1 <.1 .8 21.1 <.1 36.5 44.4 6.1 
46 B 8 70.8 3.8 3676.4 .1 <.1 .8 13.0 <.1 11.4 34.5 3.5 
46 C 1 55.2 3.5 4880.8 .1 <.1 .7 10.9 <.1 21.7 38.1 3.6 
46 C 3 53.1 3.9 3475.7 <.1 <.1 .7 7.2 <.1 33.3 33.1 3.8 
46 C 5 91.2 4.5 5717.0 .1 .1 .8 24.1 <.1 62.3 60.2 10.5 
46 C 7 79.9 4.5 5735.1 .1 <.1 .5 17.3 <.1 43.5 58.0 8.0 
46 C 9 93.6 5.1 7107.2 .1 .1 .9 33.6 <.1 47.8 46.0 8.1 
46 D 2 85.1 4.8 7345.3 .1 <.1 .7 8.3 <.1 46.5 68.5 7.7 
46 D 4 54.7 3.8 4878.9 .1 <.1 .6 7.4 <.1 38.9 62.7 4.7 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
46 D 6 93.0 5.7 7397.3 .1 <.1 .8 9.0 <.1 62.1 63.4 6.8 
46 E 1 85.6 4.7 5293.1 .1 <.1 .9 19.0 <.1 45.6 52.8 5.4 
46 E 3 54.7 4.4 6533.1 <.1 <.1 .8 7.4 <.1 32.5 35.9 3.4 
46 E 5 89.8 4.0 5719.9 .1 .1 .6 10.2 <.1 52.8 64.2 8.8 
46 E 7 73.7 4.6 3698.6 .1 <.1 .7 18.3 <.1 65.8 46.4 5.8 
46 E 9 71.7 4.0 2246.1 <.1 <.1 .8 7.0 <.1 35.1 41.1 3.0 
46 F 2 82.8 4.2 1830.0 .1 <.1 1.0 22.6 <.1 43.6 35.2 3.9 
46 F 4 64.9 3.5 1295.3 .1 <.1 1.0 48.0 <.1 52.8 37.1 6.1 
46 F 6 75.6 4.4 2500.9 .1 <.1 .8 8.3 <.1 71.6 39.6 4.0 
46 F 8 61.0 3.2 776.3 .1 <.1 1.0 17.8 <.1 53.5 35.2 3.3 
46 G 1 49.2 4.8 5371.2 .1 <.1 .9 51.4 <.1 37.8 40.2 6.2 
46 G 3 37.3 2.3 396.9 <.1 <.1 .7 8.4 <.1 23.6 20.2 1.0 
46 G 5 56.4 3.8 1274.6 .1 <.1 .9 20.2 <.1 27.4 29.7 3.5 
46 G 7 70.8 3.5 891.8 <.1 <.1 1.0 21.6 <.1 63.6 34.4 2.5 
46 G 9 42.2 3.1 539.8 .1 <.1 .9 27.3 <.1 39.4 24.8 2.4 
47 A 1 66.7 5.2 3945.9 <.1 <.1 .8 10.2 <.1 37.4 45.0 3.1 
47 A 3 .8 .1 77.5 <.1 <.1 <.1 <.1 <.1 .5 .5 .1 
47 A 9 75.2 6.3 7341.9 <.1 <.1 .6 4.0 <.1 39.6 61.5 6.3 
47 A 11 79.0 6.5 7575.9 .1 <.1 .6 4.0 <.1 40.6 61.5 7.1 
47 B 2 90.9 6.2 6306.2 <.1 <.1 .7 6.7 <.1 31.3 36.6 3.2 
47 B 4 70.7 5.0 9012.3 .1 .1 .4 3.1 <.1 35.1 68.4 8.0 
47 B 6 85.1 4.6 7137.2 .1 <.1 .6 6.5 <.1 15.0 66.2 6.8 
47 B 8 64.6 5.4 11398.2 <.1 <.1 .4 2.7 <.1 20.5 54.2 6.1 
47 B 10 97.6 6.7 10633.8 <.1 <.1 .5 3.6 <.1 26.2 64.4 7.4 
47 C 1 104.2 8.0 6078.3 .1 .1 .7 17.5 <.1 49.8 99.5 12.2 
47 C 3 57.0 5.3 13516.6 <.1 .1 .3 2.4 <.1 29.4 138.5 7.1 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
47 C 5 81.0 5.0 7444.1 .1 <.1 .6 7.0 <.1 21.2 62.9 7.8 
47 C 7 58.2 4.6 7536.7 <.1 <.1 .3 2.1 .2 29.6 60.3 7.0 
47 C 9 78.1 5.7 4971.0 .1 <.1 .3 7.4 .1 33.1 77.8 13.1 
47 C 11 78.3 5.0 3811.2 .1 <.1 .5 3.6 .1 47.4 61.8 7.4 
47 D 2 75.5 4.4 7086.8 <.1 <.1 .4 2.3 .1 29.6 47.9 5.0 
47 D 4 71.8 4.1 6699.8 <.1 <.1 .4 2.9 .1 70.1 42.5 4.6 
47 D 6 61.7 4.2 7924.2 <.1 <.1 .3 1.9 <.1 30.6 55.1 5.2 
47 D 8 51.8 4.3 6447.8 <.1 <.1 .3 2.1 <.1 36.1 58.5 5.3 
47 D 10 71.5 5.0 4398.5 .1 <.1 .3 2.9 <.1 50.6 130.4 12.9 
47 E 1 71.9 4.8 7522.6 .1 <.1 .3 3.0 <.1 46.4 71.7 8.7 
47 E 3 71.1 4.1 6236.4 <.1 <.1 .4 10.9 .1 36.0 47.9 5.0 
47 E 5 68.5 4.3 6363.4 <.1 <.1 .4 3.3 .1 37.9 55.3 4.5 
47 E 7 64.3 5.0 6659.2 <.1 <.1 .3 2.1 .1 57.8 68.9 5.6 
47 E 9 74.2 4.9 5441.5 <.1 <.1 .4 3.3 <.1 51.1 67.2 6.0 
47 E 11 95.3 5.1 313.6 <.1 <.1 .5 4.2 <.1 48.9 44.6 6.9 
47 F 2 45.8 4.1 8531.8 <.1 <.1 .3 2.8 <.1 25.4 49.4 4.5 
47 F 4 102.4 4.9 4089.0 <.1 <.1 .5 3.2 <.1 51.6 13.5 7.5 
47 F 6 76.4 4.8 6714.7 <.1 <.1 .4 2.9 <.1 45.3 52.9 5.3 
47 F 8 73.4 4.3 483.9 <.1 <.1 .4 3.6 <.1 54.6 64.3 4.2 
47 F 10 8.5 4.9 6497.5 <.1 <.1 .4 3.4 <.1 57.3 53.8 5.0 
47 G 5 78.6 5.0 633.6 <.1 <.1 .4 5.0 .1 63.1 51.8 5.5 
47 G 7 83.3 4.8 6487.2 <.1 <.1 .5 3.9 .1 59.5 55.3 5.8 
47 G 9 8.3 4.9 6756.9 <.1 <.1 .6 5.1 <.1 46.4 44.3 4.1 
47 G 11 77.2 4.7 5184.7 <.1 <.1 .4 5.0 <.1 94.1 45.5 3.9 
47 H 2 73.5 4.5 4591.1 .1 <.1 .4 3.1 <.1 48.2 68.3 9.7 
47 H 4 73.2 4.3 6286.7 <.1 <.1 .4 3.4 <.1 13.4 46.5 4.6 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
47 H 6 69.8 4.2 7437.2 <.1 <.1 .4 4.6 <.1 48.7 51.5 5.3 
47 H 8 68.9 3.7 6243.4 <.1 <.1 .4 5.9 <.1 49.4 39.8 3.5 
47 H 10 78.9 4.1 6109.5 <.1 <.1 .4 7.1 <.1 4.2 39.2 3.1 
47 I 1 48.4 5.2 7906.1 <.1 <.1 .4 2.4 <.1 105.5 78.6 7.3 
47 I 3 52.7 4.0 6794.6 <.1 <.1 .5 4.2 <.1 55.6 53.3 4.5 
47 I 5 69.6 3.9 6521.7 <.1 <.1 .4 2.8 <.1 43.8 47.1 4.8 
47 I 7 79.9 4.0 4209.4 <.1 <.1 .5 5.5 <.1 43.6 41.3 4.5 
47 I 9 75.1 3.1 2001.6 <.1 <.1 .5 8.7 <.1 18.8 28.3 1.5 
47 I 11 68.7 3.2 3231.0 <.1 <.1 .5 7.1 <.1 62.8 36.2 3.2 
48 A 1 37.5 2.0 348.9 <.1 .3 .8 8.3 .2 3.5 16.4 1.0 
48 A 2 48.5 2.7 523.0 <.1 .3 .8 11.5 .1 4.5 20.6 1.6 
48 A 3 42.8 2.5 407.2 <.1 .3 .8 1.4 .1 1.1 17.7 1.4 
48 A 4 41.9 2.8 391.2 <.1 .3 .8 8.9 <.1 6.2 20.2 1.1 
48 A 5 30.1 2.2 294.2 <.1 .3 .7 6.1 <.1 7.1 24.3 .5 
48 A 6 32.3 2.1 287.9 <.1 .3 .7 8.0 <.1 2.1 23.1 .5 
48 A 7 43.9 2.8 2059.3 <.1 .3 .7 7.0 <.1 8.9 22.0 1.5 
48 A 8 37.4 2.1 1762.4 <.1 .3 .8 7.5 <.1 15.4 19.6 1.9 
48 A 9 43.4 2.0 4354.9 <.1 .3 .7 7.2 <.1 2.9 33.6 2.4 
48 A 10 37.3 1.7 4435.1 <.1 .3 .7 6.1 <.1 1.9 38.2 3.1 
48 A 11 31.0 1.9 2320.0 <.1 .3 .6 4.9 <.1 8.2 26.6 2.4 
48 A 12 42.2 2.0 453.8 <.1 .3 .8 17.9 <.1 6.9 19.0 2.5 
48 A 13 33.9 2.0 368.5 <.1 .3 .7 6.8 <.1 11.9 13.7 .9 
48 A 14 31.5 1.7 345.5 <.1 .3 .8 20.0 <.1 10.9 19.3 1.7 
48 A 15 27.0 1.8 347.3 <.1 .3 .8 5.9 <.1 13.3 13.5 1.3 
48 A 16 32.7 2.1 2951.2 <.1 .3 .8 11.5 <.1 13.7 26.8 2.8 
48 A 17 27.8 1.8 3851.7 <.1 .3 .7 4.8 <.1 6.1 40.5 1.9 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 A 18 34.2 2.3 889.0 <.1 .3 .7 9.6 <.1 3.2 18.7 1.5 
48 A 19 29.1 2.5 879.6 <.1 .3 .8 4.3 <.1 1.5 17.1 .9 
48 A 20 34.1 3.3 847.2 .1 .3 .8 12.5 <.1 4.0 17.1 1.7 
48 A 21 31.2 2.1 474.5 .1 .3 .8 17.1 .1 3.7 15.6 1.9 
48 B 1 40.2 2.6 430.4 .1 .3 .8 43.9 <.1 4.5 18.9 3.0 
48 B 2 47.5 2.6 405.8 .1 .3 .9 24.1 <.1 4.8 22.2 2.5 
48 B 3 42.8 2.1 3544.0 <.1 .3 .8 8.7 <.1 .8 25.9 2.1 
48 B 4 40.8 2.3 6081.1 <.1 .3 .6 6.9 <.1 2.8 32.9 1.9 
48 B 5 25.7 1.6 292.2 <.1 .3 .7 5.2 <.1 7.7 22.8 .3 
48 B 6 25.4 1.8 308.8 <.1 .3 .7 4.3 <.1 2.8 16.7 .6 
48 B 7 24.4 1.6 269.5 <.1 .4 .7 4.4 <.1 2.2 16.0 .4 
48 B 8 37.0 2.5 884.4 <.1 .3 .7 6.8 <.1 10.1 14.9 1.6 
48 B 9 34.5 2.1 3929.4 <.1 .3 .7 6.9 <.1 12.2 27.6 2.3 
48 B 10 36.7 1.9 4412.6 <.1 .3 .7 6.2 <.1 3.2 35.8 3.4 
48 B 11 31.4 1.9 5757.3 <.1 .3 .6 6.7 <.1 7.4 45.1 4.0 
48 B 12 32.8 2.2 5721.4 <.1 .3 .6 5.4 <.1 12.8 41.1 3.3 
48 B 13 46.7 2.8 4458.0 <.1 .3 .7 6.8 <.1 6.0 33.1 3.1 
48 B 14 32.1 1.5 3266.9 <.1 .3 .7 6.0 <.1 11.9 28.2 2.3 
48 B 15 35.7 2.0 1027.9 <.1 .3 .7 5.7 <.1 9.2 16.5 1.5 
48 B 16 37.6 2.1 1939.0 <.1 .3 .7 5.7 <.1 6.2 18.9 1.7 
48 B 17 35.9 1.8 371.1 <.1 .3 .7 7.6 .1 7.6 11.9 1.7 
48 B 18 28.7 1.7 312.6 <.1 .3 .7 7.4 <.1 4.4 12.4 .7 
48 B 19 31.7 1.9 314.6 <.1 .3 .7 4.7 <.1 3.6 11.9 .9 
48 B 20 34.1 1.8 1595.8 <.1 .3 .7 6.1 <.1 4.4 17.2 1.8 
48 B 21 45.8 2.4 2528.2 <.1 .3 .8 10.6 <.1 5.0 23.4 2.4 
48 C 1 46.9 2.5 1086.4 <.1 .3 .8 13.0 <.1 4.0 20.9 1.4 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 C 2 47.5 2.7 457.4 .1 .3 .9 40.1 <.1 30.0 23.6 3.7 
48 C 3 55.2 2.6 443.1 <.1 .3 .9 11.2 <.1 3.6 18.1 1.4 
48 C 4 56.4 2.9 5563.6 <.1 .4 .8 8.8 <.1 6.4 35.2 1.9 
48 C 5 40.6 2.1 4284.5 <.1 .3 .7 5.9 <.1 4.3 28.7 1.6 
48 C 6 42.7 1.7 404.3 <.1 .3 .7 9.6 <.1 11.2 14.9 1.8 
48 C 7 15.2 1.8 421.8 <.1 .4 .7 6.0 <.1 6.8 19.8 .4 
48 C 8 15.2 1.7 424.3 <.1 .3 .7 8.0 <.1 5.3 19.5 .9 
48 C 9 15.4 1.7 2506.8 <.1 .1 .7 6.7 <.1 13.0 24.2 1.7 
48 C 10 15.6 2.1 4987.8 <.1 .1 .5 7.3 <.1 9.3 44.4 2.9 
48 C 11 14.9 1.9 4851.9 <.1 .1 .5 9.7 <.1 12.9 44.9 3.1 
48 C 12 21.3 2.4 4142.8 <.1 .1 .6 9.5 <.1 15.5 33.0 2.7 
48 C 13 20.6 2.6 4473.4 <.1 .1 .6 9.1 <.1 5.0 31.8 2.7 
48 C 14 14.6 6.0 4371.8 <.1 .1 .6 9.1 <.1 17.5 37.9 3.2 
48 C 15 21.4 2.9 4922.9 .1 .1 .7 9.8 <.1 14.8 43.3 3.1 
48 C 16 22.2 2.4 2786.0 <.1 .1 .6 7.8 <.1 6.7 25.4 2.1 
48 C 17 12.1 1.2 510.2 <.1 .1 .5 4.8 <.1 8.8 13.8 1.0 
48 C 18 17.7 1.9 1271.9 <.1 .1 .5 10.1 <.1 5.9 17.8 1.5 
48 C 19 12.6 1.0 264.3 <.1 <.1 .4 4.4 <.1 4.5 13.3 .8 
48 C 20 23.8 1.7 2990.4 <.1 .1 .6 11.6 <.1 5.6 29.0 2.5 
48 C 21 28.7 1.6 493.5 <.1 .1 .6 10.9 <.1 7.3 18.9 1.9 
48 D 1 22.5 1.6 428.5 <.1 .1 .7 9.4 <.1 7.5 24.0 1.3 
48 D 2 27.6 2.0 518.6 <.1 .1 .7 12.7 <.1 8.9 25.8 1.6 
48 D 3 12.0 1.0 610.0 <.1 .1 .4 6.5 <.1 4.1 14.0 .8 
48 D 4 20.3 1.8 2427.4 <.1 .1 .6 7.2 <.1 7.9 28.3 1.7 
48 D 5 22.8 1.1 624.0 <.1 .1 .7 8.4 <.1 8.8 22.9 1.5 
48 D 6 24.0 1.8 3771.6 <.1 .1 .7 10.4 <.1 6.0 31.7 1.9 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 D 7 21.5 2.1 5591.5 .1 .1 .7 20.0 <.1 22.4 40.9 2.9 
48 D 8 8.9 .5 815.1 <.1 <.1 .2 3.9 <.1 8.2 8.3 .6 
48 D 9 22.3 1.6 613.9 <.1 .1 .6 10.8 <.1 11.8 18.7 1.7 
48 D 10 17.2 2.0 6046.1 <.1 .1 .6 7.5 <.1 7.0 38.4 2.3 
48 D 11 16.1 1.7 6908.8 .1 .1 .6 10.1 <.1 14.2 77.3 3.0 
48 D 17 26.4 1.9 1393.6 <.1 .1 .7 12.6 <.1 7.7 22.4 2.4 
48 D 18 16.5 1.6 5658.5 <.1 .1 .6 8.6 <.1 10.2 47.0 3.1 
48 D 19 18.8 1.6 3744.3 <.1 .1 .5 11.3 <.1 6.6 31.1 2.7 
48 D 20 13.0 1.3 2582.3 <.1 .1 .5 7.1 <.1 9.8 23.9 1.4 
48 D 21 13.9 1.7 729.5 <.1 .1 .6 10.6 <.1 9.5 15.8 1.3 
48 E 1 16.9 1.9 1581.9 <.1 .1 .6 8.3 <.1 10.4 23.9 1.3 
48 E 2 17.3 2.0 2186.6 <.1 .1 .6 7.4 <.1 7.4 25.4 1.3 
48 E 3 18.2 1.6 430.4 <.1 .1 .7 11.5 <.1 8.2 23.2 1.0 
48 E 4 16.3 1.6 378.5 <.1 .1 .8 11.1 <.1 17.4 23.3 .8 
48 E 5 23.1 1.8 466.8 <.1 .1 .8 9.8 <.1 17.9 17.8 1.4 
48 E 6 17.4 1.5 1482.4 <.1 .1 .7 7.8 <.1 7.8 23.9 1.5 
48 E 7 25.9 1.8 869.0 .1 .1 .7 34.9 <.1 24.2 31.1 2.9 
48 E 8 22.2 1.7 1687.7 <.1 .1 .7 17.3 <.1 13.3 26.3 2.3 
48 E 9 11.2 .9 335.8 <.1 .1 .5 6.1 <.1 16.7 12.9 .5 
48 E 10 16.7 1.4 473.8 <.1 .1 .8 8.2 <.1 12.7 21.8 .6 
48 E 11 21.6 1.9 5182.3 <.1 .1 .7 9.6 <.1 9.3 42.4 2.7 
48 E 17 37.8 2.4 1464.8 <.1 .1 .8 15.0 <.1 20.6 28.1 3.1 
48 E 18 22.1 1.5 950.6 <.1 .1 .7 8.9 <.1 8.7 18.3 1.4 
48 E 19 21.3 1.8 975.5 <.1 .1 .7 10.5 <.1 12.0 19.8 1.8 
48 E 20 13.3 1.6 344.0 <.1 .1 .7 6.9 <.1 17.6 25.6 .5 
48 E 21 23.9 1.9 406.0 <.1 .1 .7 10.8 <.1 23.2 27.8 .6 
 
 235 
 
Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 F 1 23.2 2.1 599.2 <.1 .1 .7 13.0 <.1 8.1 25.1 1.6 
48 F 2 30.3 2.2 358.3 <.1 .1 .7 8.1 .3 39.0 26.9 .9 
48 F 3 31.1 1.6 382.0 <.1 .1 .7 7.8 .1 17.2 15.5 1.0 
48 F 4 31.1 1.8 347.2 <.1 .1 .7 7.1 .1 22.2 19.6 .7 
48 F 5 22.9 1.5 290.0 <.1 .1 .7 3.8 <.1 21.9 21.3 .7 
48 F 6 24.9 1.5 315.4 <.1 <.1 .7 3.0 <.1 7.5 13.3 .3 
48 F 7 36.2 1.7 364.0 <.1 <.1 .7 4.8 <.1 7.4 14.7 .6 
48 F 8 33.9 1.9 363.2 <.1 <.1 .7 5.6 <.1 20.3 16.5 .8 
48 F 9 28.6 1.6 364.3 <.1 <.1 .7 4.7 <.1 6.9 13.7 .6 
48 F 10 24.8 1.6 279.1 <.1 <.1 .8 3.8 <.1 9.7 16.2 .3 
48 F 11 22.8 1.4 272.7 <.1 <.1 .7 5.5 <.1 7.6 14.7 .4 
48 F 17 40.3 2.4 382.4 <.1 <.1 .8 5.2 <.1 19.5 19.8 1.1 
48 F 18 19.1 1.1 249.7 <.1 <.1 .7 4.1 <.1 12.2 15.5 .4 
48 F 19 17.8 1.6 272.9 <.1 <.1 .7 2.8 <.1 18.5 16.7 .6 
48 F 20 22.5 1.5 245.4 <.1 <.1 .7 4.0 <.1 6.1 20.2 .3 
48 F 21 24.8 1.9 299.4 <.1 <.1 .7 4.6 <.1 15.0 21.7 .2 
48 G 1 24.2 1.9 317.4 <.1 <.1 .7 5.1 <.1 24.4 22.7 .6 
48 G 2 22.0 2.1 291.8 <.1 <.1 .7 6.0 <.1 20.6 23.9 .6 
48 G 3 32.5 1.9 362.4 <.1 <.1 .8 5.2 <.1 20.0 18.7 .5 
48 G 4 24.4 1.7 317.8 <.1 <.1 .7 3.8 <.1 26.5 19.6 .7 
48 G 5 24.9 1.6 325.9 <.1 <.1 .7 3.1 <.1 3.1 21.1 .2 
48 G 6 31.8 2.0 368.3 <.1 <.1 .8 6.2 .1 22.3 22.1 .5 
48 G 7 28.3 1.4 333.7 <.1 <.1 .7 3.4 <.1 7.9 19.3 .3 
48 G 8 24.6 1.8 301.0 <.1 <.1 .7 3.6 <.1 15.2 19.8 .3 
48 G 9 34.8 2.3 515.2 <.1 <.1 .7 6.6 <.1 22.5 21.0 .8 
48 G 10 22.7 1.5 311.4 <.1 <.1 .7 4.9 <.1 1.9 20.7 .6 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 G 11 26.2 1.7 326.0 <.1 <.1 .8 6.7 <.1 11.0 21.0 .8 
48 G 17 23.4 1.5 289.9 <.1 <.1 .8 21.8 <.1 30.1 19.6 1.1 
48 G 18 28.9 1.7 327.5 <.1 <.1 .7 4.8 <.1 17.2 20.3 .8 
48 G 19 27.0 1.9 246.6 <.1 <.1 .7 4.6 <.1 7.7 23.9 .5 
48 G 20 59.3 2.4 344.5 <.1 <.1 .8 15.6 <.1 15.9 29.4 .7 
48 G 21 31.7 2.5 371.8 <.1 <.1 .8 44.8 <.1 22.5 34.6 1.2 
48 H 1 26.2 1.5 329.3 <.1 <.1 .8 6.5 <.1 31.2 19.6 1.0 
48 H 2 27.0 1.6 334.6 <.1 <.1 .8 11.3 <.1 20.8 21.0 .6 
48 H 3 38.4 2.8 312.2 <.1 <.1 .7 7.5 <.1 10.4 20.5 .5 
48 H 4 23.6 1.9 328.5 <.1 <.1 .7 8.3 <.1 7.6 21.4 .3 
48 H 5 26.0 1.6 317.7 <.1 <.1 .8 12.0 <.1 9.8 20.2 .7 
48 H 6 17.6 1.3 291.1 <.1 <.1 .7 4.1 <.1 6.1 21.2 .2 
48 H 7 .2 <.1 3.0 <.1 <.1 <.1 .1 <.1 .1 .2 <.1 
48 H 8 17.4 1.3 252.0 <.1 <.1 .8 2.2 <.1 16.6 24.0 .1 
48 H 9 13.5 .9 247.0 <.1 <.1 .7 2.8 <.1 9.1 20.7 .1 
48 H 10 21.8 1.6 309.8 <.1 <.1 .8 9.7 <.1 2.4 20.8 .3 
48 H 11 23.2 1.7 323.9 <.1 <.1 .7 8.8 <.1 10.3 26.4 .6 
48 H 12 32.7 2.0 352.8 <.1 <.1 .7 6.2 <.1 22.4 32.3 .4 
48 H 13 38.6 2.4 417.6 <.1 <.1 .8 6.7 <.1 40.9 26.5 .4 
48 H 14 32.0 2.1 374.4 <.1 <.1 .8 12.1 <.1 71.4 27.8 .8 
48 H 16 27.8 2.0 324.8 <.1 <.1 .8 7.1 <.1 13.3 24.0 .6 
48 H 17 34.5 2.0 298.7 <.1 <.1 .9 16.8 <.1 26.0 23.2 1.6 
48 H 18 38.8 2.0 415.4 .1 <.1 .9 52.4 <.1 40.8 17.8 3.0 
48 H 19 34.0 2.3 307.6 .1 <.1 .7 21.0 .1 30.5 23.2 1.3 
48 H 20 34.9 2.3 356.3 <.1 <.1 .8 21.0 .1 25.8 28.0 1.1 
48 H 21 38.3 3.2 418.7 <.1 <.1 .8 33.4 .1 15.2 25.9 1.4 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 I 1 28.7 2.0 309.2 <.1 <.1 .8 23.2 <.1 86.9 28.1 1.8 
48 I 2 21.4 1.8 290.0 <.1 <.1 .7 4.8 <.1 26.1 23.3 .5 
48 I 3 22.1 2.1 300.0 <.1 <.1 .8 3.7 <.1 14.7 23.5 .4 
48 I 4 59.8 3.6 442.7 .1 <.1 .8 26.6 <.1 46.0 25.8 2.5 
48 I 5 25.4 2.1 329.1 <.1 <.1 .8 4.8 <.1 26.7 15.8 .4 
48 I 6 24.1 2.3 295.3 <.1 <.1 .8 6.1 <.1 7.4 20.4 .4 
48 I 7 23.3 2.1 305.2 <.1 <.1 .7 4.3 <.1 18.5 20.3 .3 
48 I 8 22.1 1.4 287.0 <.1 <.1 .7 3.0 <.1 7.1 21.7 .1 
48 I 9 22.0 1.2 298.4 <.1 <.1 .8 3.3 <.1 5.9 21.4 .1 
48 I 10 95.7 2.8 345.1 <.1 <.1 .7 34.6 <.1 23.6 23.4 .9 
48 I 11 23.9 1.3 328.7 <.1 <.1 .7 14.8 <.1 11.3 20.8 .7 
48 I 12 40.1 1.9 383.5 <.1 <.1 .7 7.8 <.1 29.1 23.0 .6 
48 I 13 57.4 3.1 494.7 .1 <.1 .8 23.7 <.1 54.3 25.0 1.9 
48 I 14 32.5 1.8 324.7 <.1 <.1 .7 10.5 <.1 20.1 17.5 .7 
48 I 15 42.1 2.7 681.9 <.1 <.1 .7 21.0 <.1 25.8 27.8 1.3 
48 I 16 39.3 2.5 443.8 .1 <.1 .9 35.4 <.1 28.7 26.6 2.1 
48 I 17 33.3 2.0 453.5 .1 <.1 .8 39.3 .1 34.5 25.5 2.8 
48 I 18 40.9 3.7 402.4 .1 <.1 .8 28.8 <.1 25.2 25.6 1.7 
48 I 19 54.9 3.6 455.0 .1 <.1 1.0 31.7 <.1 45.1 34.6 1.6 
48 I 20 41.1 3.4 431.6 .1 <.1 .8 29.8 <.1 27.4 27.4 1.5 
48 I 21 49.4 4.2 517.6 .1 <.1 .9 70.4 <.1 12.8 31.8 2.7 
48 J 1 25.5 2.1 327.0 <.1 <.1 .8 4.3 <.1 11.5 21.4 .4 
48 J 2 21.6 2.0 278.7 <.1 <.1 .7 13.1 <.1 46.2 23.6 1.1 
48 J 3 22.8 1.8 296.7 <.1 <.1 .8 3.0 <.1 9.7 25.8 .2 
48 J 4 39.9 2.8 389.8 <.1 <.1 1.0 8.5 <.1 73.1 34.2 .8 
48 J 5 27.2 2.4 299.5 <.1 <.1 .7 4.2 <.1 31.3 21.5 .2 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 J 6 23.7 1.9 353.7 <.1 <.1 .8 6.8 <.1 20.5 17.3 .9 
48 J 7 24.7 1.5 312.9 <.1 <.1 .8 4.5 <.1 33.6 28.5 .5 
48 J 8 30.8 1.9 338.4 <.1 <.1 .7 6.5 <.1 7.7 27.5 .4 
48 J 9 43.3 1.7 652.2 <.1 <.1 .8 5.4 <.1 5.8 22.9 .7 
48 J 10 34.2 1.8 1058.5 <.1 <.1 .6 4.9 <.1 13.1 17.8 .9 
48 J 11 52.3 3.1 6345.4 .1 <.1 .6 5.9 <.1 12.9 31.7 3.9 
48 J 12 47.9 2.2 507.2 <.1 <.1 .8 20.5 <.1 22.4 21.0 1.6 
48 J 13 48.9 2.0 529.8 <.1 <.1 .7 10.3 <.1 34.5 18.7 1.3 
48 J 14 55.6 2.6 543.7 .1 <.1 .8 13.0 .1 23.0 20.0 1.8 
48 J 15 50.8 2.4 1081.8 <.1 <.1 .7 10.0 .1 40.8 21.5 1.4 
48 J 16 53.6 2.3 1848.0 .1 <.1 .8 18.1 <.1 42.9 23.4 2.8 
48 J 17 43.8 2.3 3154.9 <.1 <.1 .6 7.8 <.1 22.8 3.9 1.7 
48 J 18 57.2 3.3 3750.6 .1 <.1 .7 27.1 .3 55.2 28.9 3.8 
48 J 19 68.1 3.3 854.2 .1 <.1 .8 33.1 .1 47.8 27.2 3.5 
48 J 20 58.3 3.0 523.9 .1 <.1 .7 30.1 <.1 9.6 23.7 2.4 
48 J 21 48.0 3.1 436.6 <.1 <.1 .7 11.3 <.1 4.9 19.2 1.2 
48 K 1 38.1 2.3 442.8 <.1 <.1 .7 8.6 <.1 23.8 18.3 1.2 
48 K 2 29.0 2.5 321.6 <.1 <.1 .7 4.1 <.1 3.3 25.2 .3 
48 K 3 31.1 2.9 397.0 <.1 <.1 .9 9.5 .2 33.2 26.8 1.2 
48 K 4 41.3 2.9 2274.2 <.1 <.1 .7 5.1 .1 23.9 18.7 1.7 
48 K 5 24.2 2.2 385.2 <.1 <.1 .8 11.5 .1 16.9 21.0 .9 
48 K 6 45.9 3.2 456.8 <.1 <.1 .7 10.8 .1 27.8 23.2 1.2 
48 K 7 34.2 1.9 1475.0 <.1 <.1 .7 3.7 <.1 35.9 20.7 .9 
48 K 8 23.8 1.8 382.3 <.1 <.1 .8 10.3 <.1 15.0 21.8 .7 
48 K 9 21.9 1.6 352.0 <.1 <.1 .8 4.1 <.1 9.2 17.3 .3 
48 K 10 40.1 2.7 4530.6 .1 <.1 .8 7.9 <.1 32.6 26.0 2.9 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 K 11 37.2 2.7 5571.2 .1 <.1 .7 6.2 <.1 13.4 27.2 3.1 
48 K 12 62.7 3.9 8304.1 <.1 .1 .7 14.1 <.1 29.2 37.0 5.7 
48 K 13 59.6 3.9 7550.9 <.1 .1 .8 14.7 <.1 23.2 35.1 5.0 
48 K 14 60.3 3.4 6936.4 <.1 .1 .6 5.6 <.1 31.8 33.8 4.9 
48 K 15 54.4 2.9 5054.0 <.1 .1 .8 7.3 <.1 33.4 33.1 3.5 
48 K 16 66.1 3.2 6845.9 <.1 .1 .6 9.3 <.1 15.8 34.5 4.0 
48 K 17 77.5 3.4 4004.9 <.1 .1 .7 7.8 <.1 9.0 29.7 3.2 
48 K 18 76.8 4.8 4783.7 .1 .1 .7 26.2 <.1 43.1 31.3 6.4 
48 K 19 53.2 4.6 7259.9 <.1 .1 .7 7.1 <.1 1.8 33.9 4.3 
48 K 20 65.7 4.1 5014.4 <.1 .1 .7 13.9 <.1 6.5 49.1 3.2 
48 K 21 61.1 4.3 3076.9 <.1 .1 .7 14.6 <.1 5.7 24.8 2.6 
48 L 1 36.6 2.6 429.9 <.1 <.1 .7 9.8 <.1 5.1 17.6 .8 
48 L 2 30.1 2.7 371.7 <.1 <.1 .8 7.3 <.1 21.6 20.2 1.0 
48 L 3 38.4 3.0 397.8 <.1 <.1 .8 12.2 <.1 13.2 25.9 1.0 
48 L 4 51.3 3.1 4338.3 <.1 .1 .7 9.2 <.1 4.8 27.0 3.1 
48 L 5 21.4 1.8 332.9 <.1 <.1 .8 4.0 <.1 19.3 15.4 .4 
48 L 6 28.7 1.8 369.3 <.1 <.1 .8 8.7 <.1 16.8 17.9 .7 
48 L 7 36.7 1.9 1269.9 <.1 <.1 .8 6.0 <.1 14.2 17.1 1.1 
48 L 8 32.9 1.7 469.5 <.1 <.1 .8 10.2 <.1 4.6 17.8 .9 
48 L 9 25.2 2.1 364.9 <.1 <.1 .8 7.2 <.1 14.5 20.4 .4 
48 L 10 65.5 3.8 3160.7 <.1 <.1 .8 10.5 <.1 19.4 28.9 2.6 
48 L 11 48.5 4.0 8306.6 <.1 .1 .6 6.2 <.1 36.0 39.0 4.9 
48 L 12 45.4 4.0 9079.3 .1 .1 .6 11.0 <.1 35.2 40.9 5.3 
48 L 13 53.2 4.3 8787.6 <.1 .1 .6 6.7 <.1 28.2 39.4 5.0 
48 L 14 47.4 3.9 8406.6 <.1 .1 .6 5.8 <.1 26.8 38.3 5.0 
48 L 15 75.7 3.2 3905.8 <.1 .1 .7 12.1 <.1 15.9 30.7 3.4 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 L 16 55.0 2.6 2603.6 <.1 .1 .8 15.7 <.1 17.1 22.1 2.7 
48 L 17 53.8 4.1 9543.1 <.1 .1 .5 5.5 <.1 33.4 42.9 5.7 
48 L 18 .9 <.1 11.8 <.1 <.1 <.1 .1 <.1 .9 .1 <.1 
48 L 19 70.9 3.5 4106.9 <.1 .1 .8 9.9 <.1 9.5 28.0 3.7 
48 L 20 71.3 7.1 12397.6 .1 .1 1.3 35.4 <.1 16.6 68.7 8.7 
48 L 21 79.3 4.1 1044.0 .1 .1 .8 44.9 <.1 9.7 26.7 3.6 
48 M 1 29.1 3.0 373.9 <.1 <.1 .9 12.2 <.1 28.2 26.3 1.5 
48 M 2 27.5 2.2 361.9 <.1 <.1 .8 8.6 <.1 9.9 20.1 .8 
48 M 3 25.7 2.6 334.0 <.1 <.1 .8 5.9 <.1 26.8 19.5 .4 
48 M 4 55.0 4.2 6496.6 .1 .1 .7 7.0 <.1 5.9 33.8 5.0 
48 M 6 36.6 2.1 2490.3 <.1 <.1 .9 5.7 <.1 23.3 25.0 1.7 
48 M 7 38.2 2.0 804.3 <.1 <.1 .8 7.1 <.1 9.9 17.9 1.0 
48 M 8 26.1 1.3 383.3 <.1 <.1 .8 4.2 <.1 7.7 18.5 .3 
48 M 9 21.1 1.9 483.9 <.1 <.1 .9 11.7 <.1 4.3 23.9 .4 
48 M 10 35.0 5.9 5337.0 <.1 .1 .8 16.7 <.1 16.1 41.7 9.7 
48 M 11 16.8 6.5 8706.2 <.1 .1 .6 4.0 <.1 4.2 42.2 6.5 
48 M 12 28.9 5.5 5794.4 .1 .1 .8 12.6 <.1 10.3 36.4 3.8 
48 M 19 32.9 5.8 6026.2 <.1 .1 .8 14.3 <.1 10.4 28.7 4.2 
48 M 20 32.9 7.2 5339.0 <.1 .1 .8 14.2 <.1 6.0 40.0 3.7 
48 M 21 34.4 6.8 4971.6 <.1 .1 .8 15.2 <.1 4.4 32.8 3.8 
48 N 1 14.4 6.6 448.1 <.1 <.1 1.1 29.9 <.1 13.8 38.9 1.5 
48 N 2 12.9 6.6 396.6 <.1 <.1 1.0 12.0 <.1 8.1 27.3 1.5 
48 N 3 18.1 5.5 481.2 <.1 <.1 1.1 11.8 <.1 8.7 20.9 1.1 
48 N 4 25.0 5.7 547.3 <.1 <.1 1.9 17.2 <.1 20.2 28.3 1.7 
48 N 5 27.1 5.4 2724.6 .1 <.1 1.0 20.0 <.1 11.1 27.1 2.8 
48 N 6 19.0 2.7 510.2 <.1 <.1 1.0 13.2 <.1 11.2 30.3 1.3 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 N 7 19.6 2.4 593.0 <.1 <.1 .9 14.1 <.1 23.1 27.3 .9 
48 N 8 18.0 2.7 551.4 <.1 <.1 1.0 16.4 <.1 9.3 23.5 .7 
48 N 9 17.3 2.5 477.3 <.1 <.1 .9 12.0 <.1 9.7 24.2 .7 
48 N 10 17.9 2.3 547.3 <.1 <.1 .9 16.2 <.1 20.5 23.8 1.0 
48 N 11 30.0 6.9 3506.8 .1 <.1 1.1 61.8 <.1 71.1 37.9 5.2 
48 N 12 22.2 5.1 5777.1 <.1 <.1 .9 16.8 <.1 25.4 33.8 3.8 
48 N 19 29.0 7.7 6656.1 .1 <.1 1.0 21.5 <.1 10.1 33.2 4.6 
48 N 20 39.2 7.2 1616.4 .1 <.1 .9 29.8 <.1 13.2 32.2 3.0 
48 N 21 24.6 7.5 7965.8 .1 <.1 .9 16.9 <.1 9.9 36.5 5.1 
48 O 1 20.0 5.6 612.0 <.1 <.1 1.0 16.7 <.1 10.2 23.7 2.2 
48 O 2 16.9 5.7 580.0 <.1 <.1 1.0 15.4 <.1 10.3 31.0 1.4 
48 O 3 19.9 5.7 698.9 .1 <.1 .9 22.4 <.1 29.2 25.8 3.3 
48 O 4 22.8 6.4 3243.9 <.1 <.1 1.3 16.0 <.1 22.2 25.1 2.2 
48 O 5 29.9 6.7 2915.0 <.1 <.1 1.0 16.0 <.1 37.8 29.5 3.2 
48 O 6 29.1 2.9 660.5 <.1 <.1 1.0 15.6 <.1 20.7 25.2 1.7 
48 O 7 30.2 6.5 5471.3 <.1 <.1 .9 13.2 <.1 33.6 33.2 3.7 
48 O 8 34.5 6.3 3985.5 <.1 <.1 1.0 15.7 <.1 20.5 38.8 3.2 
48 O 9 23.1 2.3 593.4 <.1 <.1 .9 11.3 <.1 20.8 23.7 .7 
48 O 10 27.0 2.7 603.4 <.1 <.1 .9 14.7 <.1 38.4 21.1 1.0 
48 O 11 33.5 6.7 6681.5 <.1 <.1 .9 9.0 <.1 83.5 32.0 4.6 
48 O 12 24.9 3.6 5442.3 .1 <.1 1.1 15.9 <.1 32.9 30.8 6.8 
48 O 19 37.6 8.0 5570.0 .1 <.1 1.0 24.9 <.1 17.1 30.1 4.1 
48 O 20 41.0 6.1 1286.2 <.1 <.1 .8 17.0 <.1 6.7 23.0 1.9 
48 O 21 39.3 7.7 3913.8 <.1 <.1 .9 13.6 <.1 10.2 28.9 2.0 
48 P 1 32.2 3.4 1691.5 <.1 <.1 .9 11.7 <.1 19.6 25.8 2.4 
48 P 2 31.5 3.5 635.0 .1 <.1 1.1 14.3 <.1 30.6 27.8 2.5 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 P 3 28.2 2.9 2342.0 <.1 <.1 1.0 8.3 <.1 43.3 27.7 2.2 
48 P 4 16.1 2.4 522.5 .1 <.1 .9 5.9 <.1 42.1 23.8 2.3 
48 P 5 38.4 6.6 1117.0 .1 <.1 .9 10.7 <.1 63.1 43.7 5.2 
48 P 6 46.2 3.7 1164.7 .1 <.1 1.0 12.2 <.1 52.2 33.9 3.1 
48 P 7 39.6 3.5 841.0 .1 <.1 1.0 11.9 <.1 88.3 28.5 3.0 
48 P 8 32.4 3.1 1605.5 .1 <.1 .8 8.3 <.1 35.4 30.1 3.4 
48 P 9 41.7 3.6 999.4 .1 <.1 .9 15.0 <.1 57.3 29.4 3.1 
48 P 10 41.5 3.6 1068.0 <.1 <.1 1.0 14.2 <.1 64.6 26.6 2.6 
48 P 11 30.5 4.3 10068.1 .1 <.1 .8 4.7 <.1 51.9 36.8 4.8 
48 P 12 22.0 4.0 3882.8 <.1 <.1 .7 6.4 <.1 11.8 27.8 3.2 
48 P 19 20.8 10.3 7226.7 .1 <.1 .4 6.2 <.1 20.9 43.4 6.6 
48 P 20 38.2 4.2 4390.0 <.1 <.1 .7 11.6 <.1 8.4 23.6 2.6 
48 P 21 36.0 8.5 6860.3 <.1 <.1 .6 10.0 <.1 6.0 26.8 2.7 
48 Q 1 28.1 3.0 1423.9 <.1 <.1 .8 11.2 <.1 10.2 18.3 2.3 
48 Q 2 18.4 2.1 376.0 <.1 <.1 .8 8.8 <.1 7.5 16.6 .5 
48 Q 3 29.2 2.4 475.5 <.1 <.1 .9 11.1 <.1 9.3 17.5 1.0 
48 Q 4 22.8 2.4 429.0 <.1 <.1 .8 13.1 <.1 19.1 22.4 1.0 
48 Q 5 24.2 2.4 427.3 <.1 <.1 .8 9.3 <.1 17.3 14.9 .7 
48 Q 6 23.8 2.3 486.0 <.1 <.1 .8 12.4 <.1 12.3 21.2 .8 
48 Q 7 45.4 8.2 3023.0 <.1 <.1 .7 13.6 <.1 16.0 23.1 2.3 
48 Q 8 28.5 9.2 7159.0 .1 <.1 .6 7.0 <.1 13.4 33.6 4.6 
48 Q 9 30.5 4.4 5215.5 <.1 <.1 .7 10.1 <.1 14.0 26.4 3.4 
48 Q 10 31.9 4.2 4058.9 <.1 <.1 .7 11.6 <.1 17.3 23.5 5.9 
48 Q 11 35.7 4.8 4451.1 <.1 <.1 .8 8.1 <.1 18.0 27.1 3.0 
48 Q 12 27.8 4.2 5496.6 <.1 <.1 .7 10.8 <.1 16.7 29.1 3.8 
48 Q 19 39.5 10.1 5452.7 <.1 <.1 .6 7.4 <.1 14.4 33.4 4.2 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 Q 20 35.6 4.3 4252.2 <.1 <.1 .6 10.9 <.1 6.0 25.2 2.4 
48 Q 21 24.9 11.3 8337.5 <.1 <.1 .5 6.1 <.1 3.7 29.7 3.9 
48 R 1 30.3 2.5 697.8 .1 <.1 .8 12.1 <.1 15.7 21.1 3.4 
48 R 2 19.0 2.2 394.1 <.1 <.1 .8 9.5 <.1 9.3 16.4 .9 
48 R 3 18.2 2.2 403.1 <.1 <.1 .8 9.4 <.1 7.4 15.8 .7 
48 R 4 24.7 2.4 478.0 <.1 <.1 .8 15.2 <.1 13.7 21.6 1.1 
48 R 5 42.9 4.2 1167.1 <.1 <.1 .8 13.4 <.1 20.3 26.5 1.8 
48 R 6 31.8 3.5 3821.7 <.1 <.1 .5 5.7 <.1 14.6 31.0 3.8 
48 R 7 14.8 5.5 6733.8 <.1 <.1 .4 2.2 <.1 3.8 36.6 4.2 
48 R 8 43.0 5.5 5368.5 <.1 <.1 .6 5.0 <.1 7.3 25.6 3.7 
48 R 9 44.7 10.3 3778.9 <.1 <.1 .8 13.9 <.1 10.4 25.5 2.5 
48 R 10 42.9 9.7 3106.0 <.1 <.1 .7 14.5 <.1 19.5 26.0 2.9 
48 R 11 36.4 4.1 1570.8 <.1 <.1 .7 11.3 <.1 14.6 22.0 3.1 
48 R 12 40.1 10.4 5026.4 <.1 <.1 .7 7.2 <.1 33.5 39.1 4.7 
48 R 19 21.2 5.5 7754.1 <.1 <.1 .5 4.0 <.1 8.6 30.8 4.4 
48 R 20 35.2 5.4 4752.5 <.1 <.1 .6 9.8 <.1 16.4 31.5 3.6 
48 R 21 36.2 10.6 4692.9 <.1 <.1 .6 8.9 <.1 10.5 36.9 3.7 
48 S 1 27.7 2.1 1023.3 <.1 <.1 .8 11.1 <.1 7.4 15.0 1.6 
48 S 2 25.5 4.7 6439.7 <.1 <.1 .5 4.5 <.1 9.8 40.4 4.3 
48 S 3 44.2 3.4 966.9 .1 <.1 .8 11.6 <.1 19.4 25.9 3.9 
48 S 10 40.7 5.7 5518.3 <.1 <.1 .7 16.5 <.1 9.8 28.7 3.2 
48 S 11 43.7 10.7 5421.1 <.1 <.1 .7 12.2 <.1 20.1 31.4 3.6 
48 S 12 29.6 3.4 2103.4 <.1 <.1 .7 6.8 <.1 7.4 20.9 1.8 
48 S 13 44.3 10.9 3946.3 <.1 <.1 .7 7.2 <.1 32.7 53.1 3.6 
48 S 14 35.2 12.9 6224.8 <.1 <.1 .7 4.3 <.1 23.6 34.9 4.9 
48 S 15 33.7 5.6 4779.0 <.1 <.1 .6 5.8 <.1 11.0 34.9 6.0 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 S 16 34.0 2.5 580.2 <.1 <.1 .8 14.7 <.1 15.3 18.3 2.4 
48 S 17 36.8 5.0 3995.1 <.1 <.1 .6 6.9 <.1 16.2 31.8 4.4 
48 S 18 29.6 4.3 5149.3 <.1 <.1 .6 7.3 <.1 9.1 27.5 3.4 
48 S 19 31.9 4.7 5888.8 <.1 <.1 .6 6.3 <.1 8.4 30.0 3.3 
48 S 20 33.1 5.2 6509.2 <.1 <.1 .5 7.6 <.1 10.6 31.3 3.9 
48 S 21 46.1 8.3 4880.1 <.1 <.1 .5 7.6 <.1 10.8 28.5 3.9 
48 T 1 40.7 4.6 4026.7 <.1 <.1 .6 6.8 <.1 7.7 21.6 3.2 
48 T 2 38.5 4.8 3897.5 <.1 <.1 .6 6.4 <.1 11.3 26.6 3.7 
48 T 3 58.6 4.8 2495.3 <.1 <.1 .7 5.0 <.1 12.8 21.1 2.8 
48 T 10 58.3 8.3 6456.9 <.1 <.1 .5 8.9 <.1 19.3 35.8 4.2 
48 T 11 68.3 7.5 5826.0 <.1 <.1 .6 10.6 <.1 13.8 31.4 3.7 
48 T 12 44.5 4.5 619.7 <.1 <.1 .7 7.4 <.1 7.0 18.4 .6 
48 T 13 77.8 7.9 3806.4 <.1 <.1 .8 11.4 <.1 30.1 34.0 3.8 
48 T 14 67.0 7.2 7297.5 <.1 <.1 .6 8.8 <.1 6.8 39.4 6.3 
48 T 15 71.8 6.6 5268.3 <.1 <.1 .6 12.4 <.1 16.3 38.3 4.5 
48 T 16 67.6 7.0 5201.0 <.1 <.1 .7 11.6 <.1 18.4 40.0 4.7 
48 T 17 79.0 7.8 4532.3 <.1 <.1 .6 15.6 <.1 19.4 41.1 4.6 
48 T 18 66.6 6.5 5717.6 <.1 <.1 .6 10.6 <.1 17.9 43.0 4.9 
48 T 19 52.3 7.3 8870.8 <.1 <.1 .5 8.1 <.1 10.2 47.3 6.6 
48 T 20 70.3 6.3 5555.2 <.1 <.1 .5 9.7 <.1 5.7 41.3 4.5 
48 T 21 74.2 8.4 7166.6 <.1 <.1 .5 9.8 <.1 9.4 40.3 5.7 
48 U 2 53.1 4.8 1737.4 <.1 <.1 .6 7.9 <.1 20.4 21.6 2.7 
48 U 3 82.1 7.5 6110.1 .1 <.1 .6 3.8 <.1 14.5 49.8 7.3 
48 U 10 70.3 9.6 7965.9 .1 <.1 .5 8.2 <.1 15.3 45.9 6.2 
48 U 11 4.8 .5 269.5 <.1 <.1 <.1 .8 <.1 .8 1.8 .3 
48 U 12 63.6 9.6 7105.9 .1 .1 .6 8.6 <.1 18.0 43.9 5.1 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 U 13 75.8 8.4 5641.1 <.1 <.1 .6 9.8 <.1 11.4 39.5 4.5 
48 U 14 61.6 8.2 6149.8 <.1 <.1 .6 8.8 <.1 33.2 39.1 5.5 
48 U 15 58.6 7.6 6760.4 <.1 .1 .6 12.5 <.1 34.0 37.1 5.5 
48 U 16 48.3 4.0 6822.8 <.1 <.1 .6 8.4 <.1 17.7 41.3 6.1 
48 U 17 49.4 3.7 6564.9 <.1 <.1 .5 7.1 <.1 16.9 40.5 5.5 
48 U 18 48.3 3.8 7803.7 <.1 <.1 .6 6.9 <.1 10.7 36.9 5.6 
48 U 19 44.5 3.7 8409.9 <.1 <.1 .6 8.2 <.1 15.9 38.7 5.5 
48 U 20 46.3 3.8 8323.5 <.1 <.1 .5 6.8 <.1 9.3 41.7 6.6 
48 U 21 53.4 8.8 1777.7 <.1 <.1 .5 13.0 <.1 11.6 25.7 1.5 
48 V 1 28.6 2.0 531.8 <.1 <.1 .7 10.0 <.1 8.9 16.6 1.2 
48 V 2 37.6 2.6 590.5 <.1 <.1 .7 7.5 <.1 8.9 18.2 1.8 
48 V 3 34.7 3.9 6865.6 .1 <.1 .4 4.1 <.1 17.0 54.6 9.4 
48 V 10 52.0 8.0 2674.8 <.1 <.1 .6 14.0 <.1 18.9 35.4 3.7 
48 V 11 58.0 8.3 1802.1 <.1 <.1 .6 16.3 <.1 9.2 27.2 2.1 
48 V 12 51.7 8.6 3464.2 <.1 <.1 .6 15.1 <.1 7.8 29.9 3.1 
48 V 13 52.7 9.6 4690.1 <.1 <.1 .6 11.7 <.1 10.2 32.7 3.5 
48 V 14 39.8 8.9 7465.6 <.1 <.1 .5 7.3 <.1 16.0 35.4 5.4 
48 V 15 45.8 9.0 5216.4 <.1 <.1 .5 10.2 <.1 8.1 38.4 4.1 
48 V 16 40.7 6.9 5924.7 <.1 <.1 .5 7.5 <.1 12.0 33.2 4.9 
48 V 17 43.0 3.7 2770.9 <.1 <.1 .6 10.8 <.1 49.2 33.1 3.2 
48 V 18 40.7 3.4 3611.0 <.1 <.1 .6 11.3 <.1 12.3 26.7 3.4 
48 V 19 43.2 3.4 1700.0 <.1 <.1 .6 11.2 <.1 10.4 28.4 2.4 
48 V 20 45.6 3.6 849.5 <.1 <.1 .6 10.5 <.1 28.8 28.4 2.5 
48 V 21 48.6 3.8 1876.1 <.1 <.1 .6 12.8 <.1 22.2 47.1 3.0 
48 W 1 23.6 2.0 426.2 <.1 <.1 .7 8.0 <.1 9.9 17.7 .8 
48 W 2 18.1 1.3 310.0 <.1 <.1 .6 6.6 <.1 4.5 11.9 .7 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued) 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 W 3 45.3 7.9 1620.1 <.1 <.1 .7 8.3 <.1 16.2 19.8 3.0 
48 W 10 69.0 9.8 2637.9 <.1 <.1 .7 11.5 .1 9.5 32.6 2.6 
48 W 11 73.6 8.5 831.3 <.1 <.1 .8 10.5 <.1 4.1 30.3 1.2 
48 W 12 78.2 8.6 1006.7 <.1 <.1 .8 12.5 <.1 10.5 28.5 1.2 
48 W 13 71.4 8.8 1980.8 <.1 <.1 .7 9.1 <.1 13.7 30.8 1.8 
48 W 14 75.2 9.7 3066.3 <.1 <.1 .7 12.2 <.1 19.5 40.9 2.6 
48 W 15 69.1 10.2 5336.8 <.1 <.1 .7 14.3 <.1 38.4 43.2 3.8 
48 W 16 90.9 10.7 3353.5 <.1 <.1 .8 14.3 <.1 14.2 45.2 3.0 
48 W 17 85.0 11.6 3847.3 <.1 <.1 .7 13.1 <.1 20.1 40.0 3.2 
48 W 18 82.7 7.9 1798.2 <.1 <.1 .9 10.6 <.1 11.3 36.9 1.6 
48 W 19 81.6 7.7 3240.8 <.1 <.1 .8 9.8 <.1 5.4 37.3 2.4 
48 W 20 87.3 7.3 1195.0 <.1 <.1 .9 14.7 <.1 31.8 44.9 2.0 
48 W 21 79.8 8.2 1141.7 <.1 <.1 1.0 12.1 <.1 6.5 41.0 2.4 
48 X 1 76.5 7.6 2855.8 <.1 <.1 1.0 13.1 <.1 17.6 31.7 2.3 
48 X 2 78.3 3.5 4413.9 .1 <.1 1.0 20.4 <.1 10.6 37.5 3.6 
48 X 3 63.9 7.4 3097.9 <.1 <.1 1.0 10.6 <.1 16.1 30.5 3.3 
48 X 4 80.8 8.7 3884.8 <.1 <.1 .9 10.1 <.1 7.1 39.5 3.8 
48 X 5 55.6 4.9 7250.3 <.1 <.1 .6 4.8 <.1 12.6 48.3 3.6 
48 X 6 98.4 11.1 6199.9 .1 .1 .9 8.3 <.1 23.5 43.6 6.5 
48 X 7 36.0 8.4 10129.4 .1 .1 .3 2.4 <.1 25.7 58.4 6.9 
48 X 8 104.7 8.3 3832.2 <.1 <.1 .9 18.8 <.1 38.2 47.9 3.8 
48 X 9 6.5 .5 114.5 <.1 <.1 <.1 1.1 <.1 .2 2.2 .2 
48 X 10 119.1 9.0 2181.0 <.1 <.1 1.0 17.3 <.1 5.6 46.3 2.9 
48 X 11 107.1 9.7 1128.2 <.1 <.1 .9 15.6 <.1 12.6 34.7 2.3 
48 X 12 99.4 7.6 1125.5 <.1 <.1 1.0 12.5 <.1 16.0 42.4 3.6 
48 X 13 116.7 10.1 4154.9 <.1 <.1 .8 15.3 <.1 14.1 52.3 5.0 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 X 14 124.2 10.1 3874.6 <.1 <.1 .9 17.3 <.1 9.4 42.0 3.8 
48 X 15 104.2 10.1 4523.4 .1 <.1 .8 22.3 <.1 16.3 44.3 5.7 
48 X 16 100.8 9.2 5694.8 .1 .1 .7 17.3 <.1 14.5 45.3 6.5 
48 X 17 100.4 8.9 3914.1 <.1 <.1 .9 13.9 <.1 29.9 48.2 3.4 
48 X 18 97.3 8.5 3008.0 <.1 <.1 .9 18.0 <.1 21.4 48.0 3.4 
48 X 19 99.4 9.6 6012.3 <.1 <.1 .8 10.7 <.1 4.6 54.9 5.0 
48 X 20 103.7 9.7 4882.8 <.1 <.1 .7 10.4 <.1 46.8 52.2 4.8 
48 X 21 95.5 8.6 1283.2 <.1 <.1 .9 16.3 <.1 31.3 43.2 3.5 
48 Y 1 81.7 4.0 3575.2 <.1 <.1 .9 13.0 <.1 5.9 34.6 2.6 
48 Y 2 70.0 3.5 2614.6 <.1 <.1 .8 13.6 <.1 25.4 34.8 2.3 
48 Y 3 77.1 3.4 2571.0 <.1 <.1 .9 15.1 <.1 10.4 51.5 6.3 
48 Y 4 78.6 3.6 2129.0 <.1 <.1 1.0 14.0 <.1 19.6 32.8 3.2 
48 Y 5 97.2 10.9 4682.4 <.1 <.1 .8 5.8 <.1 30.0 61.6 5.4 
48 Y 6 98.5 11.2 4616.9 <.1 <.1 .8 9.0 <.1 23.7 56.2 5.7 
48 Y 7 99.0 10.1 5332.0 <.1 <.1 .7 13.6 <.1 21.6 46.4 3.9 
48 Y 8 82.4 5.6 2578.9 <.1 <.1 .8 13.8 <.1 11.1 39.1 2.2 
48 Y 9 75.0 3.8 3697.7 <.1 <.1 .7 14.5 <.1 13.1 48.0 3.3 
48 Y 10 69.3 10.2 2377.5 <.1 <.1 .8 12.4 <.1 14.8 39.4 2.5 
48 Y 11 53.9 7.4 1408.4 <.1 <.1 .7 11.9 <.1 7.8 42.0 2.2 
48 Y 12 66.1 5.9 2034.4 <.1 <.1 .7 10.7 <.1 10.9 47.4 2.3 
48 Y 13 55.2 3.9 833.4 <.1 <.1 .8 9.0 <.1 41.8 37.8 2.1 
48 Y 14 60.6 9.2 1435.1 <.1 <.1 .8 13.7 <.1 30.1 42.9 2.1 
48 Y 15 79.5 10.6 4859.9 <.1 <.1 .7 11.6 <.1 26.7 52.4 4.3 
48 Y 16 76.8 8.3 4242.6 <.1 <.1 .7 14.1 <.1 11.4 46.9 3.7 
48 Y 17 61.1 3.4 1925.1 <.1 <.1 .6 12.6 <.1 12.9 31.2 2.1 
48 Y 18 71.8 3.7 1423.5 <.1 <.1 .6 15.4 <.1 29.7 35.2 2.6 
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Table A.II.1. Foss–extracted Chemical Data, Part One (continued). 
Op Unit Lot Al Ba Ca Co Cr Cu Fe Hg K Mg Mn 
48 Y 19 63.4 3.2 1017.0 <.1 <.1 .7 11.2 <.1 48.1 29.6 1.6 
48 Y 20 72.5 3.4 1241.5 <.1 <.1 .7 12.1 <.1 11.2 26.5 1.6 
48 Y 21 53.4 3.5 811.5 <.1 <.1 .7 9.0 <.1 8.5 27.7 1.4 
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Table A.II.2. Foss–extracted Chemical Data, Part Two. 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
46 A 1 9.4 .1 .1 .3 1.3 .1 <.1 .3 .3 1.0 
46 A 3 10.1 .2 4.5 .5 2.6 .1 <.1 .3 .5 .7 
46 A 5 8.9 .2 3.7 .4 1.4 .1 <.1 .3 .4 .7 
46 A 7 10.7 .3 11.2 .3 2.1 .1 <.1 .3 .5 .8 
46 A 9 9.8 .3 3.0 .3 1.1 .1 <.1 .3 .4 1.0 
46 B 4 9.9 .2 4.7 .4 1.3 .1 <.1 .3 .4 1.2 
46 B 6 10.1 .3 8.1 .4 1.6 .1 <.1 .3 .5 1.3 
46 B 8 10.0 .3 7.6 .4 2.2 .1 <.1 .3 .5 1.0 
46 C 1 10.0 .3 6.3 .3 2.4 .1 <.1 .3 .5 .8 
46 C 3 9.0 .2 17.4 .3 1.9 .2 <.1 .2 .4 1.3 
46 C 5 11.3 .3 15.5 .4 2.9 .2 <.1 .3 .5 1.4 
46 C 7 10.9 .3 18.3 .4 3.7 .2 <.1 .3 .5 1.3 
46 C 9 12.5 .4 6.1 .5 2.5 .1 <.1 .3 .5 1.1 
46 D 2 12.0 .4 16.6 .4 3.2 .2 <.1 .3 .5 1.3 
46 D 4 10.4 .3 16.1 .3 2.5 .2 <.1 .2 .5 1.5 
46 D 6 15.0 .4 17.5 .3 3.2 .2 <.1 .3 .6 1.0 
46 E 1 12.4 .4 11.9 .4 2.8 .1 <.1 .3 .5 1.1 
46 E 3 11.8 .3 8.9 .3 3.2 .1 <.1 .3 .6 .6 
46 E 5 11.4 .3 27.6 .3 2.8 .3 <.1 .2 .5 1.3 
46 E 7 10.8 .3 14.0 .3 1.9 .2 <.1 .3 .5 1.1 
46 E 9 11.1 .3 9.8 .2 1.7 .1 <.1 .3 .5 .9 
46 F 2 12.9 .3 9.5 .4 1.4 .1 <.1 .4 .5 .9 
46 F 4 12.0 .3 10.8 .4 1.2 .2 <.1 .4 .4 1.3 
46 F 6 11.1 .3 12.2 .3 1.6 .1 <.1 .3 .4 .8 
46 F 8 10.9 .2 2.7 .3 1.0 .1 <.1 .3 .4 1.0 
46 G 1 11.0 .3 6.3 .5 2.6 .2 <.1 .3 .5 1.0 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
46 G 3 8.7 .1 .2 .2 .7 <.1 <.1 .2 .4 .4 
46 G 5 11.1 .2 4.7 .3 1.1 .1 <.1 .3 .4 .9 
46 G 7 11.5 .2 7.7 .4 1.1 .1 <.1 .4 .4 .9 
46 G 9 9.7 .2 <.1 .4 .9 .1 <.1 .3 .4 .6 
47 A 1 10.8 .4 11.2 .4 2.0 .1 .3 <.1 .7 .9 
47 A 3 .1 <.1 .3 <.1 <.1 <.1 <.1 <.1 <.1 <.1 
47 A 9 12.2 .3 31.8 .3 3.2 .3 .2 <.1 .3 1.7 
47 A 11 12.2 .3 32.9 .3 3.3 .3 .2 <.1 .4 1.7 
47 B 2 11.5 .3 21.5 .3 2.9 .2 .3 <.1 .5 .7 
47 B 4 11.7 .4 31.9 .2 3.1 .3 .2 <.1 .3 1.3 
47 B 6 11.4 .4 27.8 .3 3.1 .3 .2 <.1 .3 1.4 
47 B 8 13.4 .4 23.5 .1 4.1 .2 .2 <.1 .3 1.0 
47 B 10 14.2 .4 31.9 .2 4.3 .3 .2 <.1 .4 1.1 
47 C 1 15.6 .3 40.6 .3 3.0 .4 .3 <.1 .5 1.8 
47 C 3 15.0 .4 29.2 .1 4.1 .3 .2 <.1 .2 1.0 
47 C 5 12.5 .3 33.4 .2 2.9 .3 .2 <.1 .3 1.3 
47 C 7 7.1 .3 60.7 .1 3.0 .3 .1 <.1 .2 .8 
47 C 9 7.6 .2 115.4 .2 2.6 .4 .2 <.1 .3 1.2 
47 C 11 6.5 .2 56.0 .2 2.0 .3 .2 <.1 .3 .9 
47 D 2 6.9 .3 70.6 .1 2.9 .3 .1 <.1 .3 .3 
47 D 4 6.4 .3 67.6 .2 2.8 .3 .2 <.1 .3 .3 
47 D 6 7.2 .3 60.8 .1 3.2 .3 .1 <.1 .2 .3 
47 D 8 8.0 .2 53.4 .1 2.7 .2 .2 <.1 .2 .4 
47 D 10 10..4 .2 79.9 .2 2.0 .3 .1 <.1 .2 1.6 
47 E 1 7.1 .3 65.1 .2 2.6 .3 .1 <.1 .2 .9 
47 E 3 6.0 .2 68.4 .1 2.6 .3 .1 <.1 .3 .3 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
47 E 5 6.8 .3 54.8 .1 2.5 .2 .1 <.1 .3 .5 
47 E 7 7.5 .2 80.1 .1 2.5 .3 .1 <.1 .2 .8 
47 E 9 7.6 .2 65.2 .5 2.3 .3 .2 <.1 .3 .8 
47 E 11 5.6 .2 55.7 .2 1.5 .2 .2 <.1 .3 .5 
47 F 2 7.7 .3 39.4 .1 3.5 .2 .1 <.1 .2 .3 
47 F 4 7.2 .2 77.7 .2 1.9 .3 .2 <.1 .4 .7 
47 F 6 6.0 .3 46.1 .2 2.5 .2 .2 <.1 .3 .3 
47 F 8 6.0 .2 53.0 .2 2.1 .2 .2 <.1 .3 .4 
47 F 10 7.4 .3 46.0 .2 2.6 .2 .2 <.1 .4 .2 
47 G 5 7.4 .3 47.1 .2 2.7 .2 .2 <.1 .4 .1 
47 G 7 8.2 .3 47.1 .2 2.6 .2 .2 <.1 .4 .2 
47 G 9 12.0 .4 29.0 .2 2.6 .1 .2 <.1 .4 .9 
47 G 11 6.2 .2 28.6 .2 2.2 .1 .2 <.1 .4 .1 
47 H 2 6.6 .2 58.2 .2 2.0 .2 .2 <.1 .2 1.7 
47 H 4 6.6 .2 45.1 .2 2.7 .2 .2 <.1 .4 <.1 
47 H 6 8.0 .3 20.8 .2 2.7 .1 .2 <.1 .4 <.1 
47 H 8 8.9 .2 13.2 .2 2.6 .1 .3 <.1 .4 .2 
47 H 10 7.9 .2 18.1 .2 2.5 .1 .3 <.1 .5 .1 
47 I 1 8.7 .3 55.9 .1 2.9 .2 .1 <.1 .2 .6 
47 I 3 7.9 .2 35.6 .2 2.6 .2 .2 <.1 .3 .1 
47 I 5 7.5 .2 28.9 .2 2.4 .1 .2 <.1 .4 <.1 
47 I 7 6.4 .2 22.2 .2 1.8 .1 .2 <.1 .4 <.1 
47 I 9 5.9 .1 9.9 .2 1.1 .1 .3 <.1 .4 .1 
47 I 11 5.8 .1 10.3 .2 1.3 .1 .2 <.1 .4 <.1 
48 A 1 11.1 1.4 .3 .3 .6 1.2 .2 <.1 .3 2.1 
48 A 2 11.0 1.4 .3 .3 .7 1.2 .2 <.1 .3 2.1 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 A 3 11.1 1.7 .4 .4 .7 1.2 .2 <.1 .3 2.2 
48 A 4 11.9 1.6 .2 .3 .6 1.3 .2 <.1 .4 2.2 
48 A 5 11.1 1.5 .6 .3 .6 1.3 .1 <.1 .3 2.1 
48 A 6 11.6 1.5 .5 .3 .6 1.2 .1 <.1 .3 2.1 
48 A 7 11.7 1.5 2.9 .3 1.2 1.2 .2 <.1 .3 2.1 
48 A 8 10.6 1.5 3.3 .3 1.0 1.2 .2 <.1 .3 2.2 
48 A 9 11.7 1.7 3.7 .4 2.0 1.2 .2 <.1 .4 2.0 
48 A 10 11.1 1.6 2.8 .3 2.2 1.2 .2 <.1 .4 2.0 
48 A 11 10.8 1.5 2.1 .3 1.4 1.3 .2 <.1 .3 2.0 
48 A 12 10.7 1.8 1.3 .3 .7 1.3 .3 <.1 .3 2.2 
48 A 13 10.8 1.5 .7 .3 .6 1.3 .2 <.1 .3 2.1 
48 A 14 10.5 1.6 1.1 .4 .7 1.3 .2 <.1 .3 2.2 
48 A 15 10.8 1.5 1.2 .2 .6 1.3 .3 <.1 .3 2.2 
48 A 16 11.9 1.6 2.8 .5 1.6 1.3 .2 <.1 .4 2.1 
48 A 17 11.1 1.6 2.1 .4 1.8 1.3 .2 <.1 .4 2.1 
48 A 18 11.5 1.5 1.3 .4 .8 1.3 .2 <.1 .3 2.1 
48 A 19 11.3 1.5 1.8 .4 .8 1.3 .2 <.1 .3 2.1 
48 A 20 11.9 1.5 1.1 .5 .8 1.3 .2 <.1 .3 2.1 
48 A 21 12.7 1.5 1.0 .3 .7 1.3 .2 <.1 .3 2.1 
48 B 1 10.6 1.6 1.1 .4 .7 1.2 .2 <.1 .3 2.4 
48 B 2 11.4 1.6 .9 .3 .7 1.3 .2 <.1 .3 2.3 
48 B 3 11.0 1.7 1.9 .4 1.6 1.3 .2 <.1 .4 2.3 
48 B 4 12.1 1.7 2.0 .3 1.8 1.3 .2 <.1 .4 2.1 
48 B 5 10.3 1.5 1.3 .3 .6 1.3 .2 <.1 .2 2.1 
48 B 6 10.4 1.4 .9 .3 .6 1.3 .2 <.1 .3 2.0 
48 B 7 10.9 1.5 1.1 .3 .6 1.3 .2 <.1 .3 2.5 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 B 8 9.7 1.5 2.0 .3 .8 1.3 .3 <.1 .3 2.1 
48 B 9 9.4 1.7 3.0 .4 1.8 1.3 .2 <.1 .4 2.1 
48 B 10 10.6 1.6 2.2 .4 2.5 1.3 .2 <.1 .4 2.0 
48 B 11 10.5 1.7 3.6 .4 3.2 1.3 .3 <.1 .5 2.1 
48 B 12 10.6 1.7 4.6 .4 2.9 1.3 .2 <.1 .4 2.0 
48 B 13 13.1 1.7 5.4 .4 2.5 1.3 .3 <.1 .4 2.0 
48 B 14 11.1 1.6 2.7 .4 1.6 1.3 .2 <.1 .4 1.9 
48 B 15 11.0 1.5 2.0 .3 .8 1.3 .3 <.1 .3 2.0 
48 B 16 10.8 1.6 2.8 .3 1.1 1.3 .3 <.1 .3 2.0 
48 B 17 10.5 1.5 1.6 .2 .6 1.3 .2 <.1 .3 2.0 
48 B 18 10.3 1.4 1.2 .3 .5 1.3 .2 <.1 .2 1.9 
48 B 19 10.6 1.5 1.6 .3 .6 1.3 .3 <.1 .2 2.0 
48 B 20 11.0 1.7 2.3 .3 1.0 1.3 .3 <.1 .3 2.1 
48 B 21 12.2 1.9 2.0 .4 1.2 1.3 .3 <.1 .4 2.3 
48 C 1 11.9 1.8 2.0 .4 .9 1.3 .3 <.1 .4 2.4 
48 C 2 10.9 1.7 1.8 .5 .7 1.3 .4 <.1 .4 2.5 
48 C 3 11.2 1.6 1.8 .4 .7 1.3 .3 <.1 .4 2.4 
48 C 4 12.8 2.0 2.4 .5 2.0 1.3 .3 <.1 .5 2.4 
48 C 5 11.3 1.7 2.8 .4 1.6 1.3 .2 <.1 .4 2.0 
48 C 6 11.5 1.5 2.0 .3 .5 1.3 .3 <.1 .3 2.0 
48 C 7 13.6 1.6 1.0 .2 .6 <.1 .2 <.1 .3 2.4 
48 C 8 11.9 1.5 1.0 .2 .6 .1 .3 <.1 .4 2.3 
48 C 9 13.0 .5 3.3 .3 1.1 .1 .3 <.1 .3 .8 
48 C 10 11.9 .6 2.5 .3 2.4 .1 .3 <.1 .4 .7 
48 C 11 11.7 .6 3.3 .4 2.7 .1 .3 <.1 .4 .6 
48 C 12 10.9 .5 5.1 .4 2.0 .1 .3 <.1 .4 .7 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 C 13 11.6 .5 7.3 .4 2.1 .1 .3 <.1 .4 .7 
48 C 14 11.1 .6 8.7 .5 3.0 .1 .3 <.1 .4 .7 
48 C 15 14.3 .7 4.6 .6 2.5 .1 .3 <.1 .5 .8 
48 C 16 12.9 .5 3.0 .3 1.2 .1 .3 <.1 .3 .6 
48 C 17 10.4 .3 .5 .2 .5 <.1 .2 <.1 .2 .5 
48 C 18 11.2 .4 .7 .3 .7 <.1 .2 <.1 .3 .6 
48 C 19 8.2 .2 .2 .2 .4 <.1 .2 <.1 .2 .5 
48 C 20 11.6 .5 .9 .4 1.1 <.1 .3 <.1 .4 .7 
48 C 21 11.0 .4 .6 .3 .6 <.1 .3 <.1 .4 .7 
48 D 1 11.3 .4 .1 .3 .6 <.1 .3 <.1 .3 .7 
48 D 2 12.7 .5 .3 .3 .6 <.1 .3 <.1 .3 .8 
48 D 3 7.2 .3 .1 .2 .4 <.1 .2 <.1 .2 .4 
48 D 4 9.4 .5 1.3 .3 1.0 <.1 .3 <.1 .3 .6 
48 D 5 12.2 .5 .6 .3 .6 <.1 .3 <.1 .3 .7 
48 D 6 10.6 .7 2.1 .4 1.3 .1 .3 <.1 .4 .7 
48 D 7 10.5 .7 3.8 .5 1.8 .1 .3 <.1 .4 .7 
48 D 8 3.6 .2 .4 .1 .3 <.1 .1 <.1 .1 .2 
48 D 9 11.2 .5 2.8 .3 .6 .1 .3 <.1 .4 .9 
48 D 10 10.3 .7 2.4 .5 1.7 <.1 .3 <.1 .4 .7 
48 D 11 11.2 1.0 2.4 .6 2.9 .1 .3 <.1 .4 .7 
48 D 17 8.9 .5 3.5 .4 1.0 .1 .3 <.1 .3 .7 
48 D 18 10.7 .7 2.6 .5 2.3 .1 .3 <.1 .4 .6 
48 D 19 9.7 .6 1.5 .4 1.3 .1 .3 <.1 .3 .6 
48 D 20 8.0 .5 1.1 .3 .8 <.1 .2 <.1 .3 .5 
48 D 21 10.1 .5 .7 .3 .5 <.1 .3 <.1 .3 .6 
48 E 1 10.1 .5 1.3 .3 .8 <.1 .3 <.1 .3 .7 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 E 2 10.2 .6 1.7 .4 1.1 <.1 .3 <.1 .3 .7 
48 E 3 12.1 .5 .7 .4 .6 <.1 .3 <.1 .3 .8 
48 E 4 12.9 .5 .3 .4 .6 <.1 .3 <.1 .3 .8 
48 E 5 9.2 .5 .7 .3 .6 <.1 .3 <.1 .3 .7 
48 E 6 10.4 .5 1.1 .3 .8 <.1 .3 <.1 .3 .7 
48 E 7 11.6 .5 1.8 .3 .6 .1 .3 <.1 .3 .8 
48 E 8 12.2 .6 2.3 .3 .8 .1 .3 <.1 .3 .8 
48 E 9 9.2 .3 .1 .2 .4 <.1 .3 <.1 .2 .5 
48 E 10 15.9 .5 .5 .2 .6 <.1 .3 <.1 .4 .9 
48 E 11 14.3 .8 4.0 .5 1.9 .1 .4 <.1 .5 .8 
48 E 17 11.6 .6 8.9 .3 .8 .1 .4 <.1 .4 .9 
48 E 18 13.0 .5 1.9 .2 .7 <.1 .3 <.1 .4 .7 
48 E 19 13.6 .5 1.0 .3 .6 <.1 .3 <.1 .4 .7 
48 E 20 13.9 .5 .1 .3 .6 <.1 .2 <.1 .4 .7 
48 E 21 15.3 .5 .3 .3 .6 <.1 .3 <.1 .3 .7 
48 F 1 13.2 .5 .2 .3 .6 <.1 .3 <.1 .4 .7 
48 F 2 10.2 .5 3.6 .3 .6 <.1 .2 <.1 .4 .6 
48 F 3 10.7 .5 2.9 .3 .6 <.1 .3 <.1 .3 .7 
48 F 4 11.2 .5 3.7 .4 .6 <.1 .2 <.1 .3 .7 
48 F 5 10.4 .5 3.2 .3 .5 <.1 .2 <.1 .3 .6 
48 F 6 10.5 .1 3.0 .3 .6 <.1 .2 <.1 .3 .4 
48 F 7 9.9 .1 2.9 .3 .6 <.1 .2 <.1 .3 .4 
48 F 8 9.7 .1 2.9 .3 .5 <.1 .2 <.1 .3 .4 
48 F 9 10.5 .1 3.5 .3 .6 <.1 .2 <.1 .4 .4 
48 F 10 10.4 .1 3.1 .2 .6 <.1 .2 <.1 .3 .4 
48 F 11 10.4 .1 3.5 .2 .6 <.1 .2 <.1 .4 .5 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 F 17 10.2 .2 2.7 .2 .6 <.1 .2 <.1 .4 .4 
48 F 18 10.3 .1 3.5 .2 .5 <.1 .2 <.1 .4 .4 
48 F 19 10.0 .1 3.1 .2 .6 <.1 .2 <.1 .4 .4 
48 F 20 10.4 .1 3.6 .2 .6 <.1 .2 <.1 .2 .4 
48 F 21 10.7 .1 3.7 .3 .6 <.1 .2 <.1 .2 .4 
48 G 1 10.1 .1 3.2 .3 .6 <.1 .2 <.1 .3 .4 
48 G 2 10.7 .1 3.6 .3 .6 <.1 .2 <.1 .3 .4 
48 G 3 10.9 .1 3.1 .3 .6 <.1 .2 <.1 .3 .5 
48 G 4 11.2 .1 3.6 .3 .6 <.1 .2 <.1 .3 .5 
48 G 5 11.2 .1 3.1 .3 .6 <.1 .2 <.1 .3 .4 
48 G 6 11.0 .1 3.1 .4 .6 <.1 .2 <.1 .4 .5 
48 G 7 11.1 .1 3.8 .3 .5 <.1 .2 <.1 .4 .4 
48 G 8 10.6 .1 3.2 .3 .6 <.1 .2 <.1 .2 .4 
48 G 9 10.8 .1 3.5 .3 .6 <.1 .2 <.1 .4 .4 
48 G 10 10.9 .1 3.4 .3 .6 <.1 .2 <.1 .3 .4 
48 G 11 13.6 .1 3.7 .3 .6 <.1 .2 <.1 .3 .7 
48 G 17 10.4 .2 3.1 .3 .6 <.1 .2 <.1 .4 .5 
48 G 18 10.6 .2 3.8 .2 .6 <.1 .2 <.1 .4 .4 
48 G 19 11.2 .2 3.3 .2 .6 <.1 .2 <.1 .3 .4 
48 G 20 11.7 .2 3.7 .3 .7 <.1 .2 <.1 .2 .5 
48 G 21 11.0 .2 3.0 .3 .7 <.1 .2 <.1 .2 .6 
48 H 1 10.9 .1 3.9 .3 .6 <.1 .2 <.1 .4 .5 
48 H 2 11.3 .4 3.9 .4 .6 <.1 .2 <.1 .5 .5 
48 H 3 11.2 .1 3.5 .3 .6 <.1 .2 <.1 .4 .4 
48 H 4 11.2 .1 4.3 .4 .6 <.1 .2 <.1 .3 .4 
48 H 5 11.9 .2 3.6 .4 .6 <.1 .2 <.1 .4 2.0 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 H 6 11.0 .1 4.1 .3 .6 <.1 .2 <.1 .3 .5 
48 H 7 .1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 
48 H 8 11.7 .1 3.6 .3 .6 <.1 .1 <.1 .2 .4 
48 H 9 11.0 .1 4.4 .3 .6 <.1 .1 <.1 .2 1.2 
48 H 10 11.1 .1 3.8 .4 .6 <.1 .2 <.1 .2 .5 
48 H 11 10.9 .1 3.6 .3 .6 <.1 .2 <.1 .3 .5 
48 H 12 10.7 .2 4.4 .3 .6 <.1 .2 <.1 .3 .5 
48 H 13 11.2 .2 3.6 .2 .7 <.1 .2 <.1 .3 .5 
48 H 14 11.0 .2 3.8 .3 .6 <.1 .2 <.1 .3 .5 
48 H 16 10.5 .2 4.0 .3 .6 <.1 .2 <.1 .5 .4 
48 H 17 11.2 .2 4.4 .3 .6 <.1 .2 <.1 .5 .5 
48 H 18 10.7 .2 2.3 .3 .6 <.1 .3 <.1 .4 .6 
48 H 19 10.2 .2 1.2 .4 .6 <.1 .2 <.1 .3 .4 
48 H 20 11.3 .2 1.2 .3 .7 .1 .2 <.1 .2 .6 
48 H 21 10.6 .2 1.4 .3 .8 .1 .2 <.1 .2 .5 
48 I 1 10.7 .2 1.4 .4 .6 <.1 .2 <.1 .4 .5 
48 I 2 11.1 .1 .9 .4 .6 <.1 .2 <.1 .4 .5 
48 I 3 17.3 .1 1.3 .4 .6 <.1 .2 <.1 .4 .6 
48 I 4 13.5 .2 1.4 .4 .7 .1 .3 <.1 .5 .6 
48 I 5 13.6 .2 1.3 .3 .6 <.1 .2 <.1 .5 .5 
48 I 6 14.6 .2 .8 .4 .6 <.1 .2 <.1 .4 .6 
48 I 7 15.4 .1 1.4 .3 .6 <.1 .2 <.1 .2 .5 
48 I 8 13.9 .1 .7 .3 .6 <.1 .2 <.1 .2 .5 
48 I 9 17.9 .1 1.3 .4 .6 <.1 .2 <.1 .2 .6 
48 I 10 16.8 .1 1.8 .5 .7 .1 .2 <.1 .2 .7 
48 I 11 13.9 .1 .9 .3 .6 <.1 .2 <.1 .2 .6 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 I 12 14.0 .2 1.5 .3 .6 <.1 .2 <.1 .3 .6 
48 I 13 15.0 .2 2.6 .3 .7 <.1 .3 <.1 .2 .7 
48 I 14 14.2 .1 1.6 .2 .6 <.1 .2 <.1 .2 .6 
48 I 15 14.5 .2 1.3 .3 .7 <.1 .2 <.1 .4 .7 
48 I 16 16.1 .2 1.6 .5 .8 .1 .3 <.1 .5 .7 
48 I 17 15.1 .2 1.8 .4 .7 .1 .3 <.1 .4 .8 
48 I 18 14.3 .2 1.5 .4 .8 .1 .2 <.1 .4 1.0 
48 I 19 34.2 .3 1.6 .4 .8 .1 .2 <.1 .3 1.2 
48 I 20 21.9 .2 1.7 .4 .8 .1 .3 <.1 .2 .9 
48 I 21 21.7 .2 1.8 .5 .9 .1 .4 <.1 .3 .9 
48 J 1 21.0 .1 1.0 .3 .6 <.1 .2 <.1 .3 .7 
48 J 2 19.7 .1 1.3 .4 .6 <.1 .2 <.1 .4 .7 
48 J 3 21.1 .1 .9 .3 .6 <.1 .2 <.1 .4 .7 
48 J 4 20.8 .3 1.6 .4 .7 <.1 .2 <.1 .6 1.1 
48 J 5 21.1 .1 1.5 .4 .6 <.1 .2 <.1 .4 .7 
48 J 6 20.6 .2 1.5 .3 .6 <.1 .2 <.1 .4 .8 
48 J 7 20.3 .1 1.0 .5 .6 <.1 .2 <.1 .2 .7 
48 J 8 20.7 .2 1.5 .4 .7 <.1 .2 <.1 .2 .7 
48 J 9 21.2 .1 3.7 .4 .7 <.1 .3 <.1 .3 .7 
48 J 10 19.4 .1 7.3 .3 .9 <.1 .3 <.1 .2 .7 
48 J 11 22.2 .4 14.0 .4 2.8 .1 .3 <.1 .4 .8 
48 J 12 20.9 .2 1.8 .3 .7 <.1 .3 <.1 .2 .8 
48 J 13 20.0 .2 4.6 .3 .7 <.1 .3 <.1 .2 .8 
48 J 14 20.6 .2 6.6 .3 .7 <.1 .3 <.1 .3 .8 
48 J 15 20.4 .2 6.8 .3 .8 <.1 .3 <.1 .3 .8 
48 J 16 21.1 .3 9.1 .3 1.1 .1 .3 <.1 .3 .9 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 J 17 21.6 .3 8.1 .3 1.3 <.1 .3 <.1 .3 .7 
48 J 18 21.6 .3 5.3 .4 1.6 .1 .3 <.1 .4 .8 
48 J 19 20.6 .3 5.0 .4 .8 .1 .4 <.1 .3 1.0 
48 J 20 20.2 .2 1.2 .3 .8 <.1 .3 <.1 .2 .9 
48 J 21 19.9 .1 1.2 .3 .7 <.1 .3 <.1 .2 .8 
48 K 1 19.8 .2 .5 .3 .6 <.1 .3 <.1 .4 .7 
48 K 2 20.2 .1 .7 .3 .6 <.1 .2 <.1 .4 .7 
48 K 3 14.1 .2 2.0 .4 .7 <.1 .2 <.1 .5 .5 
48 K 4 14.5 .1 3.1 .3 1.2 <.1 .2 <.1 .3 .5 
48 K 5 14.4 .1 1.8 .4 .6 <.1 .2 <.1 .5 .5 
48 K 6 14.0 .2 1.5 .3 .7 <.1 .2 <.1 .3 1.0 
48 K 7 14.7 .2 1.2 .4 1.0 <.1 .3 <.1 .2 .5 
48 K 8 14.0 .1 1.3 .4 .7 <.1 .2 <.1 .2 1.0 
48 K 9 13.6 .1 1.1 .4 .6 <.1 .1 <.1 .2 .4 
48 K 10 15.9 .3 8.4 .4 2.2 .1 .3 <.1 .3 .5 
48 K 11 16.4 .3 9.0 .4 2.6 .1 .3 <.1 .3 .5 
48 K 12 19.2 .5 105.3 .3 3.4 .4 .3 <.1 .5 .6 
48 K 13 17.3 .4 28.8 .3 3.4 .1 .3 <.1 .4 .6 
48 K 14 16.9 .5 25.1 .2 2.9 .1 .3 <.1 .3 .6 
48 K 15 16.6 .4 18.8 .3 2.2 .1 .3 <.1 .4 .6 
48 K 16 17.3 .5 20.6 .3 2.4 .1 .3 <.1 .4 .5 
48 K 17 16.1 .4 23.1 .3 1.9 .1 .3 <.1 .4 .6 
48 K 18 15.4 .4 16.4 .4 2.2 .1 .3 <.1 .4 .6 
48 K 19 18.0 .5 12.6 .3 3.0 .1 .3 <.1 .4 .5 
48 K 20 16.8 .4 2.9 .4 1.6 <.1 .3 <.1 .3 .5 
48 K 21 16.6 .3 4.5 .3 1.6 .1 .3 <.1 .2 .7 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 L 1 14.7 .2 .3 .3 .7 <.1 .3 <.1 .3 .5 
48 L 2 14.6 .2 .1 .4 .7 <.1 .2 <.1 .5 .5 
48 L 3 14.7 .2 .5 .4 .7 <.1 .2 <.1 .5 .4 
48 L 4 15.9 .4 5.0 .3 1.9 .1 .3 <.1 .4 .5 
48 L 5 15.9 .2 <.1 .4 .6 <.1 .2 <.1 .3 .5 
48 L 6 14.3 .2 .2 .3 .6 <.1 .2 <.1 .3 .5 
48 L 7 15.0 .2 1.6 .3 .9 <.1 .3 <.1 .2 .5 
48 L 8 14.5 .2 .1 .3 .7 <.1 .2 <.1 .2 .5 
48 L 9 14.3 .2 <.1 .3 .7 <.1 .2 <.1 .2 .5 
48 L 10 16.5 .3 6.8 .4 1.7 .1 .3 <.1 .4 .6 
48 L 11 17.5 .5 15.8 .3 3.7 .1 .3 <.1 .4 1.4 
48 L 12 18.4 .6 17.2 .3 3.6 .1 .3 <.1 .3 .6 
48 L 13 18.5 .6 25.0 .2 3.5 .1 .3 <.1 .3 .6 
48 L 14 19.5 .5 28.7 .2 3.6 .2 .3 <.1 .3 .7 
48 L 15 16.8 .4 34.0 .3 1.9 .2 .3 <.1 .3 .8 
48 L 16 15.7 .3 12.4 .4 1.4 .1 .4 <.1 .3 .6 
48 L 17 18.7 .6 19.2 .2 3.8 .1 .3 <.1 .3 .5 
48 L 18 <.1 <.1 .1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 
48 L 19 16.6 .4 18.3 .3 2.0 .1 .3 <.1 .4 .6 
48 L 20 32.9 .9 17.9 .7 4.9 .2 .6 <.1 .7 1.0 
48 L 21 15.3 .3 2.8 .3 .9 .1 .4 <.1 .3 .7 
48 M 1 14.7 .2 .1 .3 .7 <.1 .2 <.1 .4 .5 
48 M 2 14.7 .2 .2 .3 .6 <.1 .2 <.1 .6 .5 
48 M 3 14.5 .2 .1 .3 .6 <.1 .2 <.1 .4 .5 
48 M 4 18.2 .4 8.0 .3 2.7 .1 .3 <.1 .4 .8 
48 M 6 15.6 .3 4.7 .3 1.3 <.1 .3 <.1 .4 .5 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 M 7 14.7 .2 2.2 .4 .8 <.1 .3 <.1 .2 .5 
48 M 8 15.0 .1 .6 .4 .6 <.1 .2 <.1 .2 .6 
48 M 9 20.3 .2 .6 .4 .8 <.1 .2 <.1 .3 .6 
48 M 10 15.9 .5 11.5 .3 2.5 .1 .3 <.1 .4 .6 
48 M 11 16.1 .6 14.5 .2 4.4 .1 .2 <.1 .3 .5 
48 M 12 17.0 .6 23.4 .3 3.7 .1 .3 <.1 .5 .6 
48 M 19 16.8 .5 18.6 .3 2.7 .1 .4 <.1 .5 .6 
48 M 20 17.7 .6 16.3 .3 3.3 .1 .4 <.1 .4 .7 
48 M 21 15.8 .5 14.9 .3 3.2 .1 .3 <.1 .4 .6 
48 N 1 17.9 .4 1.2 .3 .9 .1 .3 <.1 .5 .8 
48 N 2 16.3 .3 .6 .2 .8 <.1 .2 <.1 .5 .6 
48 N 3 18.0 .3 .8 .2 .8 <.1 .3 <.1 .4 .7 
48 N 4 15.4 .4 1.4 .3 .8 <.1 .3 <.1 .4 .7 
48 N 5 17.0 .4 10.7 .4 1.6 .1 .4 <.1 .4 .7 
48 N 6 15.3 .3 .7 .4 .8 <.1 .3 <.1 .4 .6 
48 N 7 17.3 .3 1.7 .3 .8 <.1 .3 <.1 .3 .6 
48 N 8 18.3 .3 .7 .4 .8 <.1 .3 <.1 .3 .6 
48 N 9 17.7 .1 .5 .3 .8 <.1 .3 <.1 .3 .5 
48 N 10 17.9 .2 1.4 .3 .8 <.1 .3 <.1 .3 .6 
48 N 11 16.2 .4 32.8 .4 1.8 .2 .5 <.1 .4 .9 
48 N 12 16.9 .4 40.5 .3 4.0 .2 .5 <.1 .5 .7 
48 N 19 18.9 .5 30.8 .4 3.3 .2 .5 <.1 .5 .7 
48 N 20 17.3 .3 12.0 .4 1.2 .1 .5 <.1 .4 .7 
48 N 21 17.3 .5 26.7 .3 3.5 .1 .4 <.1 .4 .7 
48 O 1 16.5 .2 .4 .3 .8 <.1 .3 <.1 .6 .7 
48 O 2 19.3 .2 .4 .3 .9 <.1 .3 <.1 .6 .7 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 O 3 16.8 .2 4.6 .3 .9 .1 .4 <.1 .4 .8 
48 O 4 16.3 .3 14.4 .4 1.8 .1 .4 <.1 .4 .7 
48 O 5 14.7 .3 22.1 .3 1.6 .1 .4 <.1 .5 .7 
48 O 6 18.6 .2 2.0 .4 .9 .1 .4 <.1 .5 .6 
48 O 7 17.0 .4 32.9 .3 2.9 .1 .4 <.1 .5 .7 
48 O 8 16.7 .4 30.2 .3 2.1 .1 .5 <.1 .5 .8 
48 O 9 17.3 .2 .1 .3 .9 <.1 .3 <.1 .3 .5 
48 O 10 16.9 .6 2.1 .3 .9 <.1 .4 <.1 .4 .6 
48 O 11 15.7 .5 57.1 .3 3.4 .2 .5 <.1 .5 .7 
48 O 12 17.6 .4 33.0 .4 2.4 .2 .5 <.1 .5 .8 
48 O 19 15.2 .5 44.3 .5 2.9 .2 .6 <.1 .5 .7 
48 O 20 15.9 .2 15.7 .3 1.3 .1 .4 <.1 .3 .6 
48 O 21 16.2 .3 16.0 .4 2.1 .1 .5 <.1 .4 .7 
48 P 1 14.9 .2 10.8 .3 1.2 .1 .4 <.1 .5 .6 
48 P 2 15.9 .3 1.6 .3 .9 .1 .4 <.1 .6 .8 
48 P 3 14.7 .3 14.4 .2 1.9 .1 .4 <.1 .3 .7 
48 P 4 13.6 .2 8.2 .2 .8 .1 .4 <.1 .3 .7 
48 P 5 14.4 .3 22.0 .3 1.1 .1 .4 <.1 .3 1.0 
48 P 6 13.3 .3 13.2 .3 1.1 .1 .5 <.1 .4 .8 
48 P 7 13.8 .3 7.3 .3 1.0 .1 .4 <.1 .4 .9 
48 P 8 12.9 .2 19.7 .3 1.2 .1 .4 <.1 .4 .8 
48 P 9 11.8 .2 7.2 .3 .9 .1 .4 <.1 .4 1.0 
48 P 10 12.9 .2 14.7 .3 1.0 .1 .4 <.1 .4 2.1 
48 P 11 12.6 .6 55.1 .2 4.3 .2 .4 <.1 .5 .9 
48 P 12 13.8 .3 37.5 .3 2.5 .1 .3 <.1 .4 .9 
48 P 19 12.8 .6 74.8 .2 4.5 .3 .2 <.1 .3 .9 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 P 20 13.3 .4 22.9 .3 2.4 .1 .4 <.1 .4 1.0 
48 P 21 13.4 .5 23.7 .3 3.4 .1 .3 <.1 .4 .6 
48 Q 1 13.7 .2 5.6 .4 1.1 .1 .3 <.1 .5 .8 
48 Q 2 14.4 .1 <.1 .3 .7 <.1 .2 <.1 .5 .5 
48 Q 3 14.0 .2 1.1 .4 .7 <.1 .3 <.1 .3 .6 
48 Q 4 13.7 .2 .5 .3 .7 <.1 .2 <.1 .3 1.5 
48 Q 5 13.2 .2 .1 .3 .7 <.1 .3 <.1 .3 .5 
48 Q 6 13.3 .2 .3 .3 .8 <.1 .3 <.1 .3 .6 
48 Q 7 13.6 .3 27.8 .3 1.9 .1 .4 <.1 .5 .6 
48 Q 8 13.3 .5 31.5 .3 3.9 .1 .3 <.1 .5 .6 
48 Q 9 13.1 .4 30.9 .3 2.7 .1 .3 <.1 .5 .5 
48 Q 10 13.1 .4 29.5 .3 2.2 .1 .3 <.1 .5 .6 
48 Q 11 14.7 .4 50.9 .3 2.5 .2 .4 <.1 .5 .7 
48 Q 12 14.5 .4 44.6 .4 2.9 .2 .4 <.1 .4 .7 
48 Q 19 15.0 .4 46.9 .3 3.4 .2 .3 <.1 .4 .8 
48 Q 20 13.0 .4 22.1 .3 2.4 .1 .3 <.1 .3 .6 
48 Q 21 15.9 .6 25.9 .3 4.5 .1 .3 <.1 .4 .5 
48 R 1 13.9 .2 3.9 .3 .8 .1 .3 <.1 .4 .7 
48 R 2 14.0 .2 .2 .4 .7 <.1 .2 <.1 .6 .5 
48 R 3 14.1 .2 .3 .3 .7 <.1 .2 <.1 .4 .6 
48 R 4 14.3 .2 2.1 .4 .7 <.1 .2 <.1 .2 .7 
48 R 5 14.2 .3 18.7 .3 1.1 .1 .3 <.1 .3 .7 
48 R 6 11.9 .3 31.9 .3 1.8 .2 .2 <.1 .3 .7 
48 R 7 13.7 .6 26.8 .2 4.4 .1 .2 <.1 .2 .6 
48 R 8 13.6 .5 50.3 .3 2.9 .2 .3 <.1 .5 .7 
48 R 9 14.9 .4 38.3 .4 2.4 .2 .4 <.1 .5 .7 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 R 10 13.7 .4 39.2 .3 1.8 .2 .4 <.1 .4 .8 
48 R 11 12.2 .2 41.8 .3 1.1 .2 .3 <.1 .4 .7 
48 R 12 14.9 .5 104.1 .3 2.8 .5 .3 <.1 .5 1.0 
48 R 19 13.7 .5 25.1 .3 4.2 .1 .3 <.1 .4 .8 
48 R 20 13.4 .4 25.5 .3 2.5 .1 .3 <.1 .4 .7 
48 R 21 13.3 .4 24.6 .3 2.5 .1 .3 <.1 .4 .9 
48 S 1 13.8 .2 3.4 .3 .9 <.1 .3 <.1 .5 .5 
48 S 2 14.6 .5 34.2 .2 3.0 .2 .2 <.1 .3 .7 
48 S 3 13.9 .3 13.0 .3 .9 .1 .3 <.1 .5 .8 
48 S 10 14.1 .4 29.4 .3 3.0 .2 .3 <.1 .5 .6 
48 S 11 14.1 .5 32.5 .4 2.8 .2 .4 <.1 .5 .6 
48 S 12 13.8 .2 36.1 .2 1.5 .2 .3 <.1 .3 .6 
48 S 13 14.5 .4 76.9 .3 2.4 .4 .3 <.1 .5 1.2 
48 S 14 14.2 .5 64.8 .3 4.0 .3 .3 <.1 .4 .8 
48 S 15 13.1 .5 44.4 .3 2.9 .2 .3 <.1 .4 .8 
48 S 16 14.0 .2 2.0 .4 .7 <.1 .3 <.1 .6 .6 
48 S 17 14.4 .4 71.3 .3 2.2 .4 .3 <.1 .5 .8 
48 S 18 13.4 .4 19.7 .3 2.6 .1 .3 <.1 .4 .5 
48 S 19 13.5 .5 20.4 .3 3.0 .1 .3 <.1 .4 .5 
48 S 20 13.6 .5 19.7 .3 3.3 .1 .3 <.1 .4 .5 
48 S 21 11.8 .4 16.4 .2 3.0 .1 .3 <.1 .4 .6 
48 T 1 11.5 .3 10.2 .3 2.3 .1 .3 <.1 .5 .5 
48 T 2 9.1 .4 9.7 .3 2.1 .1 .3 <.1 .5 .6 
48 T 3 13.0 .3 22.4 .2 1.3 .1 .3 <.1 .4 .6 
48 T 10 12.7 .5 31.2 .2 3.6 .2 .3 .2 .4 .5 
48 T 11 13.6 .5 26.8 .2 3.0 .2 .3 <.1 .5 .5 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 T 12 12.4 .1 .7 .2 .7 .1 .3 <.1 .2 .5 
48 T 13 13.4 .4 33.9 .2 1.8 .2 .4 <.1 .4 .6 
48 T 14 13.0 .6 49.5 .2 3.5 .2 .4 <.1 .4 .6 
48 T 15 13.1 .5 25.9 .2 2.2 .2 .4 <.1 .4 .5 
48 T 16 13.0 .4 20.6 .2 2.1 .1 .4 <.1 .4 1.8 
48 T 17 12.6 .4 20.7 .2 1.9 .1 .4 <.1 .4 .5 
48 T 18 16.1 .6 25.0 .2 2.4 .1 .3 <.1 .4 .5 
48 T 19 16.4 .8 26.8 .2 3.6 .1 .3 <.1 .4 .4 
48 T 20 14.7 .6 25.0 .2 2.5 .1 .3 <.1 .4 .5 
48 T 21 14.1 .7 36.1 .2 3.1 .2 .3 <.1 .5 .5 
48 U 2 13.6 .3 18.8 .2 1.0 .1 .3 <.1 .4 .5 
48 U 3 14.8 .7 109.8 .2 2.9 .3 .3 <.1 .4 1.0 
48 U 10 14.6 .9 78.2 .2 3.7 .2 .3 <.1 .4 .5 
48 U 11 .6 <.1 3.6 <.1 .1 <.1 <.1 <.1 <.1 <.1 
48 U 12 14.5 1.0 102.0 .2 3.5 .2 .4 <.1 .4 .6 
48 U 13 12.7 .7 112.8 .2 2.4 .2 .4 <.1 .4 .6 
48 U 14 14.4 .8 94.7 .2 3.0 .2 .4 <.1 .4 .7 
48 U 15 14.2 .8 72.2 .2 2.9 .2 .4 <.1 .4 .6 
48 U 16 13.4 .9 58.3 .2 3.4 .2 .4 <.1 .4 .5 
48 U 17 12.5 .7 46.9 .2 3.1 .1 .4 <.1 .4 .5 
48 U 18 12.3 .6 28.2 .2 2.8 .1 .3 <.1 .4 .5 
48 U 19 11.9 .7 29.9 .3 3.0 .1 .3 <.1 .4 .5 
48 U 20 12.3 .6 34.4 .3 3.1 .1 .3 .1 .4 .4 
48 U 21 10.3 .3 13.0 .2 1.4 .1 .3 2.1 .4 .5 
48 V 1 10.3 .2 1.4 .2 .7 <.1 .3 <.1 .3 .5 
48 V 2 9.5 .2 3.3 .2 .7 <.1 .3 <.1 .4 .6 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 V 3 11.4 .6 94.0 .2 2.8 .3 .2 <.1 .3 1.8 
48 V 10 10.4 .3 30.2 .3 1.5 .1 .3 <.1 .5 .7 
48 V 11 10.2 .3 22.7 .2 1.1 .1 .4 <.1 .5 .6 
48 V 12 9.6 .3 19.9 .2 1.6 .1 .3 <.1 .4 .5 
48 V 13 10.2 .4 25.5 .2 2.1 .1 .3 <.1 .5 .5 
48 V 14 10.8 .6 22.1 .2 2.9 .1 .3 <.1 .4 .4 
48 V 15 10.5 .5 23.8 .2 2.3 .1 .3 <.1 .5 .5 
48 V 16 10.6 .5 26.8 .3 2.6 .1 .3 <.1 .5 .5 
48 V 17 9.9 .3 19.9 .2 1.5 .1 .3 <.1 .4 .5 
48 V 18 10.0 .4 16.9 .3 1.7 .1 .3 <.1 .4 .5 
48 V 19 9.7 .2 11.4 .2 1.1 .1 .3 <.1 .4 .5 
48 V 20 9.8 .2 4.2 .2 .8 .1 .3 <.1 .4 .5 
48 V 21 9.4 .2 11.6 .2 1.2 .1 .3 <.1 .5 .5 
48 W 1 10.9 .1 1.0 .3 .6 <.1 .2 <.1 .3 .5 
48 W 2 10.0 .1 .4 .1 .6 <.1 .2 <.1 .2 .5 
48 W 3 10.7 .3 30.4 .2 1.1 .1 .3 <.1 .4 .6 
48 W 10 13.6 .2 16.6 .3 1.7 .1 .3 <.1 .5 .7 
48 W 11 15.1 .2 2.6 .2 1.0 .1 .4 <.1 .5 .6 
48 W 12 14.4 .2 6.3 .2 1.0 .1 .4 <.1 .5 .6 
48 W 13 14.3 .2 12.4 .2 1.4 .1 .4 <.1 .5 .6 
48 W 14 14.6 .3 22.6 .3 2.2 .1 .4 <.1 .6 .6 
48 W 15 14.2 .4 17.9 .3 3.4 .1 .4 <.1 .7 .6 
48 W 16 15.6 .3 25.1 .3 2.0 .1 .5 <.1 .7 .7 
48 W 17 15.3 .3 29.6 .3 2.3 .2 .4 <.1 .7 .7 
48 W 18 15.9 .2 9.9 .2 1.5 .1 .4 <.1 .6 .8 
48 W 19 15.6 .3 13.1 .2 1.8 .1 .4 <.1 .6 .7 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 W 20 15.1 .2 9.4 .3 1.1 .1 .5 <.1 .6 .7 
48 W 21 17.0 .4 6.5 .2 1.1 .1 .5 <.1 .6 .7 
48 X 1 17.2 .3 21.6 .3 1.9 .1 .5 <.1 .6 .8 
48 X 2 17.9 .4 18.1 .3 1.9 .1 .5 <.1 .7 .7 
48 X 3 17.6 .3 38.3 .2 1.9 .1 .5 <.1 .7 .7 
48 X 4 18.4 .4 90.9 .2 2.8 .3 .5 <.1 .8 .9 
48 X 5 10.1 .3 17.4 .2 3.0 .2 .2 <.1 .4 .6 
48 X 6 19.5 .6 86.4 .2 3.8 .2 .5 <.1 .8 .8 
48 X 7 20.5 .8 107.6 .1 4.9 .3 .2 <.1 .2 1.1 
48 X 8 18.6 .4 39.1 .3 2.6 .2 .5 <.1 .8 .8 
48 X 9 .7 <.1 1.7 <.1 .1 <.1 <.1 <.1 <.1 <.1 
48 X 10 13.7 .3 22.4 .3 1.6 .1 .6 <.1 .7 .7 
48 X 11 13.6 .3 9.8 .3 1.2 .1 .6 <.1 .6 .7 
48 X 12 13.2 .3 9.1 .3 1.2 .1 .5 <.1 .6 .7 
48 X 13 14.5 .4 23.1 .3 2.5 .1 .6 <.1 .8 .8 
48 X 14 14.7 .4 26.1 .3 2.3 .1 .6 <.1 .8 .9 
48 X 15 17.9 .5 28.3 .3 2.8 .1 .5 <.1 .7 .7 
48 X 16 17.0 .5 24.2 .3 3.3 .1 .5 <.1 .9 .6 
48 X 17 16.6 .4 18.8 .3 2.1 .1 .5 <.1 .7 .7 
48 X 18 15.5 .4 21.0 .3 1.8 .1 .5 <.1 .7 .7 
48 X 19 16.8 .5 24.6 .3 3.5 .1 .5 <.1 .8 .6 
48 X 20 15.8 .5 31.5 .3 3.0 .1 .5 <.1 .8 .6 
48 X 21 14.9 .3 10.2 .3 1.2 .1 .5 <.1 .6 .7 
48 Y 1 14.8 .3 26.0 .3 2.0 .1 .4 <.1 .5 .6 
48 Y 2 14.0 .3 16.7 .3 1.6 .1 .4 <.1 .5 .5 
48 Y 3 14.0 .3 18.7 .3 1.4 .1 .5 <.1 .7 .6 
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Table A.II.2. Foss–extracted Chemical Data, Part Two (continued). 
Op Unit Lot Na Ni P Pb Sr Ti U V Y Zn 
48 Y 4 13.5 .3 3.6 .3 1.4 .1 .5 <.1 .6 .6 
48 Y 5 13.8 .4 115.6 .2 2.4 .2 .4 <.1 .6 1.0 
48 Y 6 14.6 .4 53.0 .2 2.0 .1 .4 <.1 .7 .7 
48 Y 7 15.4 .4 36.8 .3 3.0 .1 .5 <.1 .8 .6 
48 Y 8 13.9 .3 31.5 .2 1.6 .1 .5 <.1 .7 .6 
48 Y 9 13.6 .3 22.8 .3 2.0 .1 .5 <.1 .7 .5 
48 Y 10 13.5 .3 22.1 .3 1.6 .1 .5 <.1 .7 .5 
48 Y 11 13.8 .2 9.1 .2 1.2 .1 .4 <.1 .5 .5 
48 Y 12 13.8 .2 11.2 .3 1.6 .1 .5 <.1 .6 .5 
48 Y 13 13.1 .2 5.8 .2 1.1 <.1 .4 <.1 .5 .6 
48 Y 14 13.1 .2 13.5 .2 1.3 .1 .5 <.1 .6 .5 
48 Y 15 15.3 .4 33.5 .3 2.6 .1 .5 <.1 .7 .5 
48 Y 16 14.4 .3 28.4 .3 2.2 .1 .5 <.1 .9 .5 
48 Y 17 8.4 .1 .4 .2 1.3 .1 .2 <.1 .5 .7 
48 Y 18 8.8 .2 .6 .2 1.2 .1 .3 <.1 .5 .6 
48 Y 19 8.6 .1 .6 .2 1.0 .1 .3 <.1 .5 .5 
48 Y 20 9.0 .3 .3 .2 1.1 .1 .3 <.1 .5 .6 
48 Y 21 8.5 .1 .4 .2 .9 .1 .3 <.1 .5 .6 
 
 
